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A Seven-Day Journal 


The New Year Honours 


In the New Year Honours List published on 
Monday, January 2nd, the following names 
appear :—Among the new Barons are Sir 
Steven Bilsland, of Glasgow, and Mr. John 
Wilmot, a former Minister of Supply, both of 
whom are closely associated with industry. 
The Order of Knight Bachelor is conferred 
upon Mr. Colin Skelton Anderson, President 
of the Chamber of Shipping of the United 
Kingdom; Mr. Andrew Meikle Bryan, Chief 
Inspector of Mines, the Ministry of Fuel and 
Power; Mr. Cuthbert Barwick Clegg, Vice- 
President of the British Employers’ Confedera- 
tion; Mr. Harold Vincent Tewson, General 
Secretary of the Trades Union Congress. In 
the Order of the Bath the C.B. is conferred upon 
Mr. S. 8S. Hall, Director-General of Technical 
Development (Air), Ministry of Supply; Mr. 
0. H. Wansborough-Jones, Scientific Adviser 
to the Army Council, and Mr. V. G. Shepheard, 
Deputy Director of Naval Construction, the 
Admiralty. In the Order of the British Empire 
Mr. Frederick Brundrett, Chief of the Royal 
Naval Scientific Service becomes a K.B.E. 
The C.B.E. is bestowed on the following :—Mr. 
J. Anderson, Chief Scientist, H.M. Underwater 
Detection Establishment, Portland; Mr. J. R. 
Beard, senior partner, Messrs. Merzand McLellan, 
consulting engineers; Mr. J. J. Gracie, chair- 
man of the Greater Birmingham Local Employ- 
ment Committee; Mr. G. Daniel, Chief Ship 
Surveyor, Ministry of Transport ; Mr. J. Eccles, 
chairman of the Merseyside and North 
Wales Electricity Board; Mr. N. H. Jones, 
H.M. Deputy Chief Inspector of Factories, 
Ministry of Labour; Mr. J. M. McNeill, 
managing director, John Brown and Co., Ltd., 
Clydebank ; Mr. J. Morrison, director, Harland 
and Wolff, Ltd.; Mr. F. M. Owner, chief engi- 
neer, engine division, the Bristol Aeroplane 
Company, Ltd.; Mr. H. Russell, lately Director 
of Aluminium House Production, Ministry of 
Supply; Mr. L. G. Semple, lately Controller- 
General, Posts and Telecommunications, Control 
Commission for Germany (British) ; Mr. K. T. 
Spencer, Deputy Director Aircraft Research 
and Development (Technical), Ministry of 
Supply; Mr. W. H. Stokes, chairman of the 
Midland Regional Board for Industry; Mr. 
H. T. Tracey, Chief Publicity Officer, Trades 
Union Congress; Professor A. M. Tyndall, 
chairman of the Executive Committee of the 
National Physical Laboratory, and Mr. J. 
Wilson, the marine superintendent of Shaw 
Savill and Albion, Ltd. In the Military Divi- 
sion, Royal Navy, Rear Admiral (E.) W. G. 
Cowland becomes C.B. in the Order of the 
Bath. In the Royal Air Force, Air Commodore 
J. F. Titmas becomes a C.B. In the Army, 
Lieut.-General J. F. M. Whiteley (late R.E.) is 
made K.C.B., and Major-General W. M. 
Broomhall (late R.E.) and Major-General 
R. L. Brown (late R.E.) receive the C.B. In 
the Order of the British Empire the follow- 
ing Royal Air Force officers become C.B.E.s :—- 
Acting Air Commodore J. Marson and Acting 
Air Commodore W. P. G. Pretty. In the 
Army, Lieut.-General Ouvey Lindfield Roberts 
(late R.E.) becomes a K.B.E., while Brigadier 
(Temporary) J. R. C. Hamilton, R.E., Brigadier 
(Local) L. G. Robertson, R.E., Brigadier 
(Temporary) D. C. T. Swan, R.E., and Brigadier 
(Temporary) R. E. Wood, R.E., all receive the 
C.B.E. In the India Division O.B.E.s in the 
Order of the British Empire are conferred upon 
Major N. J. Boxall, Deputy Director of the 
Directorate of Ordnance Factories, Calcutta, 
and Mr. N. Barraclough, Chief Inspector of 
Mines. 


Corrosion Problems in the Oil Industry 


Ir may be recalled that in November, 1948, 
the Council of British Manufacturers of 
Petroleum Equipment arranged a meeting to 
discuss corrosion problems in the oil industry. 
It was attended by representatives of oil com- 
panies as well as by members of the Council, 
and as a result it was considered desirable that 
a joint committee should be formed to deal 
with corrosion problems. The committee was 
eventually established in July of last year, and 
within the last few days it has been announced 
that several meetings have already been held. 
Among the subjects which the committee has 
studied in some detail are the corrosion of 
furnace parts by combustion gases and the 
protection of buried and submerged structures, 
such as pipe-lines, &c., both by coating and 
cathodic protection methods. The committee 
says that in considering these matters it has 
become increasingly evident that the major 
need at the present time is for the development 
of corrosion-engineering equipment in the 
United Kingdom, since the principal advaaces 
during the war years were made in the U.S.A. 
The oil companies are particularly anxious to 
acquire this kind of equipment from sterling 
sources and agreement has been reached between 
them in principle as to the types of equipment 
most needed. A detailed list is now being pre- 
pared and will be passed on to the Council of 
British Manufacturers of Petroleum Equipment 
for transmission to any of its members who may 
be interested. The oil companies and the 
Council feel that a promising start has thus 
been made on a small scale along lines capable 
of considerable development, but practical 
co-operation from any sources will be welcomed. 
Those interested in the matter are invited to 
communicate with the Council of British 
Manufacturers of Petroleum Equipment, 79, 
Buckingham Palace Road, London, 8.W.1. 


European Scientific and Technical 
Co-operation 

Tue Organisation for European Economic 
Co-operation brought into effect on New Year’s 
Day a scheme for the exchange of Government 
published scientific and technical literature. 
For six months past the eighteen member 
countries of the Organisation have been dis- 
cussing ways by which co-operation in the 
scientific and technical fields could be achieved, 
and one of the principal problems has been to 
ensure that the scientific and technical informa- 
tion published in all the countries should be 
made generally available to industry and be 
used as fully as possible. Another matter of 
importance is to make the best use of scientific 
resources by guiding research and development 
along lines most likely to be economically 
useful and by encouraging co-operative work 
on technical problems which may be too big 
for individual efforts. The documents exchange 
scheme which has now come into operation 
provides for the free supply, by each of the 
Governments concerned to each of the others, 
of up to six copies of all Government documents 
which are published on or after January Ist, 
and which deal with physical and biological 
sciences, any branch of technology, medical 
matters of industrial interest, and economic 
questions relating to industrial productivity. 
Seven countries have already agreed to take 
part in the scheme, namely, the United King- 
dom, Austria, Denmark, France, Holland, 
Italy and Norway, and other countries are 
expected to join as soon as they can complete 
their arrangements. For working the scheme 
each member country has been asked to name a 


central clearing house which will be responsible 
for the selection and despatch of outgoing 
reports and documents, and the receipt and 
dissemination of incoming material. In this 
country the work will be undertaken by the. 
Technical Information and Documents Unit 
of the Board of Trade, 40, Cadogan Square, 
London, 8.W.1. The Unit will use its existing 
organisation to list titles and, if necessary, 
explanatory sub-titles, of incoming reports and 
documents, and will send copies of the lists to 
appropriate trade and research associations 
and to technical, scientific and other appro- 
priate journals, 


The F.B.I. Office in Toronto 


On Tuesday last, January 3rd, the Federation 
of British Industries announced that it had 
that day opened offices in the Royal Bank 
Building, Toronto. By that step it is hoped to 
supplement the work of the Dollar Exports 
Board and to extend the scope of F.B.I. repre- 
sentation in Canada. Mr. Hugh D. Scully is 
to act as the Federation’s Canadian adviser and 
Mr. Mahaffy has been appointed general 
manager at the Toronto office. One of the 
Federation’s objects in extending its organisa- 
tion in this way is to be able to offer common 
office space and facilities to the Canadian repre- 
sentatives of British interests. It is expected 
that during this year further space will become 
available in the Royal Bank Building, and the 
hope is expressed that British groups deciding 
to open offices in Toronto will locate them in 
that building where their representatives can 
turn to the F.B.I. staff for guidance and help. 
The Federation’s intention is to make available 
to firms interested in the Canadian market 
advice and help from a staff in close touch with 
Canadian Government and trade circles, with 
the Dollar-Sterling Trade Board, and with 
Canadian channels of distribution g2nerally. 
Information about sources of supply of goods 
from Great Britain will also be made available 
to Canadian industrialists and consumers, 
Recognising the overriding importance of 
increasing British exports to Canada, the 
Federation, it may be added, has decided that 
these facilities should not be restricted to direct 
members, as is its normal practice. 


The Late Mr. Henry Mannington Sayers 


TxHE death of Mr. Henry Mannington Sayers, 
which took place in his ninetieth year, shortly 
before Christmas, at his home, Shetlands, 
Sheepscombe, near Stroud, Gloucestershire, 
will be regretted by electrical engineers of the 
older generation. Mr. Sayers started a connec- 
tion with electricity supply undertakings in 
1882, as chief engineer of the Eastbourne Electric 
Lighting Company. In 1886 he joined the Brush 
Electrical Engineering Company, Ltd., of 
Loughbcrough, as chief assistant engineer, 
and two years later he went to Portugal to 
become chief engineer of the Electric Generating 
Company in Oporto. From 1894 to 1896 he was 
with the Bournemouth Electric Lighting Com- 
pany. But in the latter year he went abroad 
again, this time to Spain, where he took up the 
position of chief engineer to the Electric Supply 
Company of Madrid. Two years later he 
returned to England, and until 1903 he was 
consulting engineer to the British Electric 
Traction Company. In that year he started to 
practice as a consulting engineer, and apart 
from a break of a few years abroad he continued 
with that work until his final retirement on 
account of age in 1940. He was a membor of 
the Institution of Electrical Engineers, and 
the Association of Consulting Engineers. 
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The Navy’s Problems and Progress 
in 1949 


(By Our Naval Correspondent) 
No. I 


FTER a long war, the Fighting Services 

have inevitably to pass through a period 
of dislocation and confusion while reducing 
to a peacetime standard of strength. For 
the Navy it is a particularly difficult period, 
because of the suspension, during hostilities, 
of engagements and retirements of long- 
service personnel. Large numbers of fully 
trained and highly experienced men who 
become time expired during each year of the 
war have thus, at the end of it, to be released 
en masse, quite apart from the regulated 
demobilisation of hundreds of thousands 
of conscripted personnel. And when, super- 
imposed on these difficulties, the Admiralty 
were ordered in the autumn of 1947 to make a 
further cut of 17 per cent on the planned 
personnel strength of the Navy for 1948—a 
reduction from 178,000 to 147,000—it is not 
surprising that 1949 was for the Navy a year 
solely devoted to building up, reorganising 
and training. 

THE Navy’s READINESS FOR WAR 

It takes a minimum of three years to train 
a man to become an efficient and really 
useful member of a ship’s complement, 
and though there was a good deal of alarm at 
the time, few people would now criticise the 
Admiralty for its decision, assured as 
* it undoubtedly was by the Government 
that the prospect of another war in the 
immediate future could be disregarded, to 
immobilise the Navy during the winter of 
1947/48 in order to rebuild and reorganise 
it in the shortest possible time. It is, of 
course, a matter for argument whether, if 
this policy had not been followed, the 
British Flag would have been insulted as it 
has been by Argentina, Chile, Guatemala and 
in China and elsewhere. But there can be 
no question that our naval personnel are 
at the present time much better trained and 
prepared to meet aggression than they would 
have been had a more gradual demobilisation 
been carried out throughout 1948. 

The outlook as regards ships and weapons is 
not so pleasing, for not a single new fighting 
ship has been laid downsince the war, while the 
completion of ships building at the end of the 
war and intended to form part of our peace- 
time Navy has been unduly delayed or even, 
in the case of the cruisers and some carriers, 
suspended indefinitely. Here again, however, 
it is essential to view the matter broadly, 
for both during and since the war develop- 
ments in ships, aircraft and weapons have 
been continuous and there would be little 
purpose in building vessels which would be 


out of date almost as soon as they were laid - 


down. We now know, for example, as a 
result of the Bikini tests, a good deal about 
the effects of an atomic explosion—in par- 
ticular that ships will require to cruise at 
least a mile apart if more than one is not to 
be sunk. But much investigation and 
research are required to determine the best 
design and strength of superstructure, and 
other exposed surfaces, to protect personnel 
from the radioactivity, blast and flash of a 
“* near miss.” . 

None the less, there is cause for serious 
concern when we consider the question of 
our anti-submarine defences for ships and 
convoys at sea. Apart from destroyers 
which are required for task force and other 
duties, we have very few vessels capable of 





dealing with the modern submarine, which 
has a speed submerged of 17-19 knots 
for short periods. Indeed, as will be seen 
later in this article, a submarine with an 
underwater speed of some 25 knots is a 
prospect of the early future. Our require- 
ments are known without any doubt. We 
need large numbers of relatively cheap 
vessels—a destroyer, it should be noted, is 
not a cheap type of anti-submarine vessel— 
of some 1500 tons, with a large radius of 
action and with a speed of 30 knots or more, 
to replace our wartime 21-knot frigates, 
which are incapable of chasing, and still less 
of “killing” the modern submarine. 
Admiralty, which is fully alive to the danger, 
has been awaiting the results of trials of gas 
turbine units, aluminium hulls and other 
innovations, but has at long last produced a 
prototype design. For the Civil Lord of the 
Admiralty informed Parliament after the 
Summer Recess that the design for a new 
anti-submarine frigate had been completed 
and he hoped the vessel would be laid down 
during this financial year. 

With the laying down of the first of these 
fast frigates begins a race for time, since none 
can foretell if and when Russia will change 
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merchandise and troops and to deny their 
use to enemy vessels. And, if our merchant 
vessels are conveying troops to the enemy 
coast, this task of safeguarding sea com- 
munications will include also covering a 
landing with ships’ guns and aircraft until 
all the troops and stores are safely is. 
embarked. 

But there is a wide school of thought, 
both in this country and more especially in 
the United States, which considers the Navy 
should do more. Merely to safeguard cor- 
munications is to restrict the Navy, in any 
foreseeable war, to a defensive role. There 
are unlikely to be fleet actions as in the past, 
it is argued, but only attacks by submarines, 
aircraft, lesser war vessels and armed mer- 
chant raiders. The Navy’s carrier-based 
aircraft, which can be launched from the 
vicinity of the enemy’s coast, should be used 
also to form an essential component of our 
offensive by bombing inland communications 
and military objectives. Both these tasks 
must therefore be kept in mind when con- 
sidering our strength in different types of 
ships and their functions. 

Battleships.—There are now only five 
battleships left in the British Navy—the 
‘“* Vanguard,” and four “‘ King Georges ”’— 
all of the latest type, built during the war. 
The First Lord has made it quite clear that 
none of them is to be scrapped and that for 
the time being, at any rate, no more are to 
be built. “‘Our five modern battleships,” 
he added, “‘ provide an adequate force under 
present conditions, for the support of our 
aircraft carriers.” There can be no doubt 





H.M. ESCORT CARRIER 


the “cold” war into a “ shooting” war. 
It is, however, quite certain that if war comes 
upon us suddenly in the near future we shall 
not be able to turn out the large numbers 
required of fast vessels with powerful high- 
speed engines in the same short time we 
produced our corvettes, frigates and other 
little ships which were easy to build and had 
comparatively simple machinery. 


Existinc Types or Surps anpD THEIR 
FUNCTIONS 


The destruction of our large cities with 
atomic bombs or rockets is one more method 
which an enemy may use to bring pressure 
to bear on this country, but it does not 
replace the old method of starvation. 
Fighting ships will therefore always be 
required to safeguard the seas for our own 
and friendly merchant vessels carrying food, 





** CAMPANIA "’ 


that this is a correct appreciation and there 
is also general approval for the Admiralty 
decision in July last to reduce to reserve 
all but one battleship—which is to continue 
to form part of the Training Squadron. This 
is in line with the policy followed by the 
United States, which has fourteen battleships 
in reserve and one in its Atlantic Fleet—the 
* Missouri ’’—which is flagship of the Mid- 
shipman’s Training Squadron. 

Apart from one vessel of 35,000 tons which 
is believed to be still building, Russia has 
no battleships worthy of the name, and it 
would seem an unnecessary expense, as well 
as reducing the number of lesser ships required 
to be kept in full commission for peacetime 
commitments, to maintain all-our battleships 
fully operational pending the outbreak of 
war. None the less, battleships are still 
likely to be required to form part of our more 
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important Task Forces in war, and it is a 
matter for regret that finance and manning 
difficulties prevent us keeping one battleship 
in full commission to exercise and operate 
with each of our two principal fleets. 

It is essential for the layman to under- 
stand what a battleship—or capital ship, 
as she is sometimes called—is intended to do. 
Battleships of existing types are required 
for the protection of aircraft carriers—par- 
ticularly under conditions of darkness and 
fog, which hamper aircraft operations— 
if the enemy has ships of equivalent fire 
power. Moreover, battleships with their 
heavy and reliable anti-aircraft armament 
are invaluable in close support of carriers 
operating within range of shore-based air- 
craft. As has already been emphasised in 
this journal, a battleship is merely a con- 
venient name for the strongest ship—offen- 
sively and defensively—which can be built, 
whether she is armed with guns, V2 rockets 
or any other type of weapon. In this connec- 
tion it should be noted that the construction 
of two United States battleships laid down 
during the war has been held up, pending 
the decision whether to equip them with 
V2 rockets or guided missiles or guns. 

Aircraft Carriers.—No ship of war has 
come more into prominence in recent times 
than the aircraft carrier. Indeed, many 
amateur strategists and tacticians have been 
so impressed with her value during the recent 
war that for them the aircraft carrier now- 
adays is the capital ship, not realising 
that this type of vessel can never be the 
strongest ship. For she has to sacrifice 
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United States) to operate about twenty air- 
craft and to accompany a convoy throughout 
the voyage. Great Britain has returned all 
the escort carriers on lend-lease from the 
United States and has now only one remaining 
—the ‘‘ Campania,’”’ which is to be used for 
exhibition purposes in the 1951 Festival. 
The value of these small carriers has, however, 
much diminished since the war as a result 
of the fitting of the snort (or schnorkel) 
tube to modern submarines which enables 
them to use their diesel engines submerged. 
The Light Fleet Carrier.—Fleet carriers 
are of two types—light fleet carriers and (the 
much larger) fleet carriers. The former have 
been described as a wartime makeshift, but 
they are quite capable of operating all types 
of naval aircraft produced up to the end of 
the war. Britain laid down eighteen light 
fleet carriers during the war, ten of which 
have been completed. Of these, the French 
and Dutch Navies each have one; two, 
completed early last year were transferred, 
one each to the Canadian and Australian 
Navies ; four are with our sea-going fleets, 
and two are employed in training or experi- 
mental work. Of the eight still building, 
four are much larger and faster—18,300 tons 
instead of 14,000 and with a speed of 30 knots 
instead of 25—but their construction is 
proceeding very slowly. One of the remain- 
ing four will be transferred to the Royal 
Australian Navy and construction work on 
the other three has been suspended. In view 
of the ever-increasing weight and performance 
of modern aircraft, it is doubtful whether any 
more of these vessels will be built, for they 
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offensive and defensive power owing to the 
necessity of providing accommodation for, 
and the facilities for flying off and landing 
on, upwards of 100 aircraft. Originally 
built to accompany the main fleet and pro- 
vide aircraft to locate and by torpedo 
homber attack to reduce the speed of the 
enemy battle fleet, carriers proved their 
value in many operational theatres during 
the recent war—notably in the destruction 
of the “‘ Bismarck ” and in the amphibious 
operations in the Pacific. 

The Escort Carrier.—The small—or escort 
—carrier was also of great value in keeping 
submarines submerged, thus limiting their 
effective speed to about 4 or 5 knots and 
greatly reducing their chances of intercepting 
and attacking a convoy. Escort carriers 
are vessels of 8000 tons, built (mainly in the 
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are neither large enough nor fast enough 
effectively to operate the types of naval air- 
craft now being developed. 

The Fleet Carrier.—Britain has six (large) 
fleet carriers of 23,000 tons. Four of them 
(“ Tilustrious ” class) are of pre-war design 
with a of 30} knots, but the “ Inde- 
fatigable”’ and “ Implacable”’ which were 
not launched until 1942, embody war 
improvements and have a speed of 32 knots. 
The “‘ Implacable ”’ is now Fleet-Flagship of 
the Home Fleet, two are employed training 
and the other three are in reserve. One of 
the latter is being taken in hand for modern- 
isation, including the reforming of the island 
structure, a new type of lift, and improved 
arresting gear. The modernisation of our 
existing carriers is, indeed, an urgent matter, 
for naval aircraft—developed since the earlier 


carriers were completed in *40-41—are very 
much larger, heavier and faster than their 
predecessors of those days. The use of 
catapult launching and rocket-assisted take- 
off has made it possible to fly off twin-engine 
aircraft from the latest type carrier. For 
example, large twin-engined planes with 
overall loads of up to 33 tons have been 
flown off without difficulty from the United 
States 45,000-ton carrier “ Franklin D. 
Roosevelt.” 

While it has yet to be ascertained whether 
these heavy types of aircraft can be flown 
on to existing carriers it seems more important 
to ensure that British carriers can operate 
aircraft of the highest performance rather 
than of very long range. A development in 
this direction during the past year was the 
landing-on of a jet “Vampire” without an 
undercarriage on a new type of flexible deck, 
made of a rubber material, in H.M.S. 
“Warrior.” The removal of the under- 
carriage is clearly an important contribution 
to the performance of naval aircraft and 
should enable carrier-operated fighters hence- 
forth to be more than a match for any land- 
based fighter. 

Two more fleet carriers—the “ Eagle” 
and the “ Ark Royal ”’—laid down during 
thé latter part of the war—will not be com- 
pleted until the end of 1950 and 1952 respec- 
tively. These are much larger carriers of 
36,800 tons—in between the United States, 
‘*. Essex ”’ class of 27,100 tons, 32 knots, and 
operating eighty aircraft, and the three 
‘Franklin D. Roosevelt” class of 45,000 
tons, 33 knots, and operating 100 aircraft. 
It is interesting also to recall that in May of 
last year the United States laid down a very 
much larger carrier of 65,000 tons, which 
was intended to operate ‘“‘ B.29s,” and also a 
specially designed 40-ton overall load jet- 
engined bomber, with a 1700 mile radius of 
action and carrying an atom bomb. The 
construction of this vessel was, however, 
cancelled by the U.S. Secretary of Defence 
soon after the keel was laid, on the ground 
that the Air Force was responsible for 
strategic bombing and that the Navy’s 
assistance was not required. 

Cruisers and Destroyers.—The year 1949 
saw no improvement in our cruiser position ; 
we started the year with twenty-nine cruisers 
—fifteen with our active fleets at home and 
overseas, two on training duties and twelve 
in reserve. And we ended the year with 
twenty-nine, or perhaps it would be more 
accurate to say with twenty-seven, since two 
more of our pre-war cruisers are in the process 
of being scrapped. As for the three 8000-ton 
cruisers laid down towards the end of the 
war, the First Lord of the Admiralty stated 
in May last that “he did not expect the 
research work on the armament intended 
for these ships will be sufficiently advanced 
to justify a restart of structural work during 
the course of the next two years.” 

For many years before the recent war naval 
strategists maintained that we required 
at least seventy cruisers for fleet action 
and for the defence of our trade routes, but 
the First Lord will not admit this as a valid 
estimate under modern conditions. ‘‘ We 
are not likely,” he said, “in the foreseeable 
future to be opposed by a fleet containing a 
substantial number of such surface vessels, 
widely dispersed all over the world, and there- 
fore our requirements now are quite different 
and in no way related to pre-war assess- 
ments.” This is true enough, but it is not 
difficult for a potential aggressor to fit out 
and equip a large number of offensively armed 
merchant vessels, each of which may keep 
many of our cruisers and acmed merchant 
cruisers employed searching for her before 





she is rounded up and destroyed. And there 
is also the need for cruisers to show the 
Flag and uphold British interests and prestige 
during peace—a need which is far from 
adequately met at the present time, when 
ships have to be sent from the West Indies 
and elsewhere to reinforce our China squadron. 
Indeed, as the result of these reinforcements 
two more cruisers—the ‘“‘ Ceylon” and the 
“Bermuda ”’—have had to be_ brought 
forward from reserve, in addition to H.M.S. 
** Kenya,” which has replaced the “‘ London ” 
in the Far East. The two former ships will 
increase the number of our cruisers serving 
overseas—in the Mediterranean, Far East, 
East Indies, West Indies and South Atlantic 
—from ten to twelve, as compared with 
twenty which we had before the war. 

Like aircraft carriers, destroyers, in any 
foreseeable war, are unlikely to have to carry 
out the primary task for which they have 
hitherto been required—to attack the enemy 
battle fleet with torpedoes while it is engaged 
in a gun dual with our own battle fleet. 
They are, however, a type of ship which will 
always be in great demand in war for attack- 
ing enemy warships at night, performing 
escort and general duties with a Task Force, 
picking up survivors from sinking warships 
and for a hundred and one other jobs. Above 
all, until we have produced fast anti-sub- 
marine frigates in large numbers, a destroyer 
is the only vessel now available which is 
fully capable of hunting and killing the 
modern fast submarine. We require, indeed, 
as many of these ships as our financial 
resources permit, and it is thus much to be 
regretted that none has been laid down since 
the war. 

With the transfer last year of a total of 
five destroyers to the Indian and Pakistan 
Navies, and the conversion, now in progress, 
of two others into fast frigates, we are left 
with only 111 of these vessels—thirty-three 
with the seagoing fleets, twenty employed 
in training duties and fifty-eight in reserve— 
and each year they are getting older. No 
less than 103 of these ships have been trans- 
ferred to foreign and Dominion Navies, or 
scrapped, since the war, and the only addi- 
tions to our existing numbers which can be 
anticipated in the near future are the eight 
“Daring” class laid down during the war. 
The first two of these—the “ Decoy” and 
“ Daring ”’—were launched last year and 
the whole eight, according to the First Lord, 
should be completed during the coming 
financial year. This class are ships of 2610 
tons and are the largest destroyers yet built, 
with electric cooking and laundry, and modern 
bathrooms. 


SUBMARINES AND ANTI-SUBMARINE 
VESSELS 


Submarines.—A submarine has inevitably 
to sacrifice offensive and defensive power in 
order to acquire the power to submerge and 
can thus, like the aircraft carrier, never be 
the strongest ship. But if she cannot gain 
and maintain control of a sea area, she can 
make it very dangerous for merchant ships 
to use the sea. Submarines have for this 
reason always been a serious potential menace 
to Britain, which is dependent on sea-borne 
commerce for its life blood of food and raw 
materials, and twice in the past thirty years 
they have nearly brought this country to her 
knees. In the end they were mastered on 
both occasions and the British people are 
content to believe that they will be mastered 
a third time. 

It is therefore of the utmost importance 
that every British citizen should understand 
the immense difference between the sub- 
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marine of the two World Wars and the sub- 
marine which was about to be put into com- 
mission by the Germans in 1945, when they 
were forced to surrender. Instead of a vessel 
with very low speed and very restricted 
mobility when submerged, the Germans 
had ready in 1945 a schnorkel-fitted sub- 
marine with, for short periods, the very high 
underwater speed of 17 knots—a speed which 
makes it extremely difficult for our 20/21- 
knot frigates to chase and keep asdic contact 
with her, and, owing to the tactics which 
require to be used, almost impossible for 
them to “ kill” her. 

The schnorkel—or snort, as _ the 
improved version of it is called—is a two- 
way tube which, when raised above the 
surface, allows air to be drawn in and gases 
to be exhausted and thus enables the sub- 
marine to use her diesel engines when sub- 
merged. At low speeds, the snort leaves 
almost no wake and is thus very hard to see, 
even from the air, while the radar echo from 
it is less than that from a wave, which makes 
detection by radar practically impossible. 
Hence, after firing her torpedoes and going 
deep, a submarine can safely afford to 
exhaust her battery by proceeding at 17 
knots (German batteries lasted about half 
an hour at that speed) until she has evaded 





Jan. 6, 1950 


position can be fixed as required by radio 
signals from shore stations. She is thus to 
all intents and purposes free from the risk 
of detection when making a passage and when 
recharging her batteries, which previously 
had to be done on the surface, at great risk, 
at night. 

Twenty-four United States submarines, 
built or building, are being reconstrucied 
or constructed to take a larger battery, 
which is the essential for very high sub. 
merged speed. Great Britain has sixty-three 
submarines—thirty-four operational and 
twenty-nine in reserve—all of which were 
completed during or since the war, and none 
is now building or projected. Some of our 
latest types, however, seem also to have been 
reconstructed before completion to take a 
larger battery, for the First Sea Lord at a 
Press conference last year replied to an 
inquirer that the underwater speed of our 
submarines “‘ might be about 16 or 17 knots.” 

Viscount Hall, the First Lord, recently 
informed Parliament that he knew of no 
submarine in existence with an underwater 
speed of 20 knots or more, and it may be 
assumed that owing to restrictions of space 
and other considerations an underwater 
speed of about 19 to 20 knots cannot be 
exceeded by a submarine dependent on 
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the 20-knot anti-submarine vessel. She 
can then rise until her snort is above the 
surface, start her diesel engine and quietly 
leave the area, at the same time rec i 
her batteries. 

The Germans achieved this high under- 
water speed partly by the removal of deck 
guns and other external fittings and by com- 
plete streamlining of the hull, but also, and 
mainly, by installing a disproportionately 
large battery at the cost of surface speed and 
mobility. A figure of eight, instead of a 
round-shaped hull, made it possible to accom- 
modate many more cells. All the latest 
British and United States submarines have 
been, or are being, streamlined by the removal 
of deck tubes and other external fittings, 
including, in a number of submarines, the 
4in gun, and are being fitted with the snort. 
And in this connection it must be realised 
that the snort has changed the submarine 
into a submersible—into a vessel that remains 
submerged instead of submerging only when 
necessary. From the time of leaving until 
her return to harbour she need not come to 
the surface at all, since her navigational 
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battery power for submerged propulsion. 
But this, unfortunately, is not the limit 
of the submarine menace, for at the time 
of the surrender the Germans had nearly 
ready a revolutionary type of submarine using 
a Walther cycle turbine engine for submerged 
propulsion. It was alleged to‘have an under- 
water speed of 25 to 26 knots. The Walther 
cycle engine uses hydrogen peroxide as oxidant 
for fuel and requires no air. The peroxide 
has, however, to be of 90 per cent purity 
and the estimated cost of running the engine 
for an hour is in the nature of £5000. It is 
still in the experimental stage in United 
States laboratories—and no doubt also in 
this country and in Russia, since all the 
Allies had access to these German inventions 
after the war—but it seems likely that we 
may expect submarines with engines of this 
type in the not far distant future. In 
view of the very high cost of the fuel, it 
is more likely to supplement the diesel engine 
—for emergency use—than to supplant it. 
Another German invention which is also 
being developed in the United States for 
submerged propulsion is the Kreislauf engine 
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—.a, diesel engine using its own exhaust gases 
supplemented by injections of pure oxygen 
stored in oxygen tanks. Both these types 
of engines would, of course, enable the 
submarine to proceed at very high speed 
when at any depth, since neither uses air 
and therefore requires no snort tube. 

Anti-Submarine  Vessels.—Apart from 
destroyers, which have many duties to per- 
form in war and are in, any event, too heavily 
armed and uneconomical to be suitable as 
anti-submarine escort vessels, Britain has 
some 170 anti-submarine frigates, of which 
only about fifty—originally “ Hunt” class 
destroyers with a speed of 27 knots—are in 
any way capable of dealing with the modern 
fast submarine. Two destroyers were, how- 
ever, taken in hand last year for conversion 
into fast frigates and more conversions on 
a much larger scale are to follow if these are 
successful. This, of course, is merely robbing 
Peter to pay Paul, for we have none too many 
destroyers for war requirements. The real 
answer is only to be found in a new type of 
fast frigate of some 1500 to 2000 tons with 
a speed of at least 30 knots and a large 
radius of action—requirements which cannot 
be met in any type of warship built hitherto. 
It is thus not surprising that it was only last 
year that the Admiralty—after extensive 
trials of gas turbine engines and aluminium 
hulls—were able to announce that a design 
of a new anti-submarine frigate had been 
completed, and it was hoped to lay down the 
first of her type before the end of this financial 
year. The Canadians also laid down last 
year three fast frigates of a new type, but no 
details are available. 

Whether it is necessary to build large 
numbers of this new type of vessel at once, 
or a definite number each year in accordance 
with a pre-arranged peacetime programme of 
replacements of our 21-knot frigates, must 
depend on how many of Russia’s 280 or 
more submarines are of the modern fast 
type. Judging by their public statements, 
high ranking and authoritative United States 
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naval officers are far more pessimistic on this 
subject than is our First Lord, who recently 
expressed his belief that very few of Russia’s 
submarines are of the modern type, with 
fast underwater speed. It would be well, 
however, to remember in this connection 
the inaccurate estimates by our military 
experts of Russia’s military power in 1941, 
and safer surely to assume that the Russians 
have made good use of the German sub- 
marines and submarine plants which they 
took over at the end of the war and of the 
German submarine designers and engineers 
who have been working for them for the past 
four years. Furthermore, the atomic missile, 
whether aircraft bomb or submarine torpedo, 
is also an important factor when considering 
the number of anti-submarine vessels required 
and when to build them. For if we are to 
avoid more than one valuable ship being 
sunk or seriously damaged by an atomic 
missile, large ships, including merchant 
vessels in convoy, will have to cruise a mile 
apart, each requiring her own escort vessels. 

The announcement last year that a new 
anti-submarine weapon is under develop- 
ment calls attention to two further problems 
presented by the modern submarine. The 
asdic installation used in surface warships 
to gain and maintain contact with a sub- 
merged submarine operated efficiently during 
the: war at speeds up to about 18 knots. 
Clearly, therefore, progress in developing 
the efficiency of the installation must be 
rapid—progress which will inevitably be kept 
“top secret ’—if we are to deal with sub- 
marines with underwater speeds of 25 to 
26 knots. Also, our methods of actually 
attacking a submerged submarine—in the 
last stages of the hunt—will require revision. 
Hitherto, the attacking ships have normally 
circled the submarine, making a run across 
it for each attack. This requires the surface 
vessels to have a large excess of speed over 
that of the submarine and makes it almost 
impossible, for example, for our 20/21-knot 
frigates to “ kill’ even a 15-knot submarine. 


(To be continued) 


Labour and the Economic Situation in 194.9 


No. I 
By GERTRUDE WILLIAMS* 


—_——- Sir Stafford Cripps did not 
announce the devaluation of sterling 
until the middle of September, this event 
had cast a very long shadow before and, 
indeed, it dominated the whole of the 
past year. For the harsh light which it 
threw on to the economic situation revealed 
no startling truths that had before been 
shrouded in darkness: what it did was to 
force us to take notice of what we knew to 
be there and had been trying, with all the 
ardour of a fool in his paradise, to ignore. 
The long and the short of it is that we have 
been living beyond our means and, like 
everybody else who finds himself in such a 
predicament, we must either increase our 
means or alter our way of living. 

This is by no means a new situation, 
nor has it been created entirely by the war. 
Even during the ’twenties the shrinkage in 
the value of our exports was so marked 
that we were unable to meet the bill for 
imported food and raw materials without 
drawing on capital; and during the great 
depression of the early ‘thirties, this deficit 
was, at times, as much as £100 million a 
year. If we take the last few years before 
the recent war, even when trade had begun 
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to revive, we were about £44 million on the 
wrong side, on the average, each year ; 
that is, in all those years we were living 
beyond our current means and, had it not 
been for the immense capital savings accumu- 
lated by our fathers and grandfathers on 
which we could, and did, draw, we should 
have been faced, even then, with the need 
to retrench. The war has immensely 
exaggerated this problem—exaggerated it to 
such an extent as to put it into an entirely 
different category of urgency—but its funda- 
mental characteristics are the same.- Our 
standard of living has been based for over 
a century on a highly developed system of 
international trade. We sold not only manu- 
factured goods but also such “invisible,” 
but very valuable, services as shipping, 
banking and insurance; and, in return, 
we bought the greater part of our food and 
raw materials from abroad. So profitable 
was this division of labour before the first 
World War that we almost always had a 
balance on the right side in the overall 
transactions, as a result of which we were 
able to invest capital widely in the enter- 
prises of other countries. 

We can now see, what was long ignored, 
that this situation contained within itself 















the seeds of instability, for our exports 
were inevitably subject to increasingly 
severe competition, whilst our imports 
became at the same time ever more essential 
to us. We could not hope to retain for ever 
the remarkable hold over world markets 
that we had gained as a result of being the 
first country to exploit its mineral resources. 
That other countries should follow our 
example and begin to supply themselves, 
and also to fight for a share in markets as 
a whole, was only to be expected and the 
changes in the content and direction of our 
export trade in the early years of this cen- 
tury are evidence of the ways in which British 
industries were adapting themselves to the 
changing situation. 
ImMPoRTS 

But while the volume of exports came to 
depend on our power to compete favourably 
with our competitors in the variety, quality 
and price of our goods, our imports began to 
consist in ever-increasing proportion of the 
types of things which are considered essen- 
tials. Until the beginning of the twentieth 
century raw materials bulked more largely 
than food in our purchases abroad, but the 
second half of the nineteenth century saw 
the development of quick, reliable steam 
transport and the invention of refrigeration, 
which allowed food to be carried great dis- 
tances without spoiling, and so made avail- 
able to us the resources of South America, 
New Zealand, Canada, U.S.A., and Australia. 
Coinciding as this did with a rapid in- 
crease in the size of the population, we 
became more and more dependent on over- 
seas supplies for basic foods, such as but- 
cher’s meat and pig products, wheat, sugar 
and butter, as well as for the tea and coffee 
which, unknown luxuries to the common man 
of earlier generations, soon became essen- 
tials to the mass of the population. Yet, 
despite the increase in food imports, the 
rise in the value of imported raw materials 
was almost as great and the majority of 
our most important industries, whether 
making for home or abroad, came to depend 
for their existence on materials bought 
from other countries. Textiles and timber, 
iron and steel, petrol and oils, paper (for 
newspapers) and chemicals and dyes bulked 
high in the value of imports and all of them 
are essential constituents of our manu- 
facturing industries. Few of our imports 
are luxuries; they are the necessaries of 
our life and work and we cannot cut down 
the consumption of them without irreparable 
damage to our industries or a radical lower- 
ing of personal standards of living. Unfor- 
tunately, at the same time that we have 
grown so dependent on our sources of supply 
the supreme position in world markets 
once held by our exports has been chal- 
lenged and lost. Not only are others able 
to undercut us in the sale of manufactures 
but we no longer have the same dominant 
position in the supply of services, such as 
shipping and banking. 

Errects oF Wor~D Wars 

The 1914-18 war struck the first shatter- 
ing blow at our position, for it accelerated 
trends in world trade that would otherwise 
have taken much longer to develop and, at 
the same time, prevented that adaptation 
to changing circumstances which can be made 
so much more easily bit by bit. When inter- 
national trade began to resume on normal 
lines (after the clean up of the chaos in the 
foreign exchanges in 1924) Britain found 
that her old customers had established new 
industries of their own or turned to new 
sources of supply, so that the market for 
her products was permanently reduced. 


Instead of the ruthless overhaul of tech- 
niques and organisation that the situation 
demanded, most of those who were respons- 
ible for policy in the chief export industries 
tried to save themselves from ruin by agree- 
ments not to undersel] one another and to 
reduce their output so as to maintain the 
level of prices. How unsuccessful this 
policy was we know from the continued and 
uninterrupted depression in these mdustries 
throughout the inter-war years. 

Even so, the full effect of tneir inability 
to adapt themselves to the changed situation 
was hidden by a fortuitous circumstance, 
for, owing to what can justly be called a 
new agrarian revolution, the prices of agri- 
cultural produce and raw materials fell so 
heavily that it took a much smaller amount 
of exports to buy the things we needed 
from abroad. Yet, despite this, the gap 
between the value of exported merchandise 
and the cost of imported goods continued 
to widen and, by the late ’thirties, the price 
we received for goods sold abroad repre- 
sented only 56 per cent of the costs of our 
purchases. 

Unfortunately the value of the invisible 
items in the balance of trade did not keep 
pace with the increased burden they had to 
bear. Ups and downs in world prosperity 
are naturally reflected in the demand for 
shipping services, so it is not surprising that 
our earnings on this count decreased during 
the early ‘thirties, the time of the greatest 
depression the world has ever known. 
But though they improved when world 
trade began to revive they did not reach 
their earlier level. And similarly the income 
from overseas investments, the volume of 
which had been appreciably reduced during 
the first war, was much affected by the 
decline in profits during the depression. So, 
even if there had been no second World War 
our position would have been a matter of 
concern. Our income from all sources 
was not sufficient to pay for imports of 
food and raw materials and buying out of 
capital meant a continuously falling income 
from overseas investments. 

The effect of the recent war, however, 
has been to pile Pilion on Ossa. As 
long as the Cash and Carry system was in 
force Britain could get her essential war 
requirements from U.S.A. only by paying 
on the nail; and overseas investments were 
reduced by about £1000 million in conse- 
quence. When Lend-Lease was introduced 
this ceased to be necessary and, through 
American generosity, the value of the war 
material supplied since that date has become 
a gift, only partially offset by the similar 
remission of payment for British goods and 
services supplied to U.S.A. But this very 
wartime dependence on American material 
has increased our post-war problem, for it 
permitted a larger proportion of our popu- 
lation to be engaged on direct war services 
than that of any other belligerent. Invalu- 
able as this was in winning the war it has 
left us with a greater problem of industrial 
readjustment. Important industries that 
had been compelled to release their per- 
sonnel and buildings for war uses need time 
to reverse the process of concentration and 
re-equip themselves for civilian production. 
Demands and techniques have both changed 
over so long a period and it is not practicable 
to attempt to take up again at the point 
where they had been left in 1939. It is, 


indeed, to allow for this essential breathing 
space that Marshall Aid has been provided 
and, until the end of 1951, we can rely on 
American generosity to supply a large part 
of our needs. But after that date we must 
be ready to shoulder our own burdens 


THE ENGINEER 


and pay with our exports for anything we 
wish to buy. 

So much space has been given to recount- 
ing past history because so large a part of 
post-war discussions has seriously lacked 
perspective, with the consequence that the 
problems to be solved have been regarded 
as temporary difficulties due solely to the 
readjustment from a war to a peace economy. 
But it is against the background provided 
by this half-century of changes in inter- 
national trade that the events of the last 
year must rightly be viewed. Devaluation 
of sterling has not in any way created a new 
situation; it has simply forced us to look 
clearly at one that already existed and with 
which it is essential for us to come to terms. 
Nor can it of itself solve our difficulties. 
It encourages the dollar world to buy our 
exports so long as we are prepared to supply 
adequate quantities of the goods they like 
at prices no higher than they were before 
the dollar-sterling rate was altered, but if 
our prices rise the advantage is lost. 

The danger is a very real one, for although 
production has expanded in a most gratify- 
ing way since the end of the war, costs of 
production have risen so much that overseas 
buyers, whose acute war shortages are being 
made good, are no longer so eager to buy. 
Even Marshall Aid was not enough to pre- 
vent the drain of gold due to the big gap 
between the value of our exports and our 
imports, and unless we can keep costs down 
to a level at which new customers are 
attracted, we shall have no alternative but 
a drastic reduction in our purchases from 
abroad. As these are primarily food and 
raw materials, this must mean an equally 
drastic reduction in our standards of living. 


Wace Po.icy 


The wage policy, which was the chief 
topic of discussion and controversy in the 
labour world last year, is, of course, 
directly related to this stark situa- 
tion. The White Paper on Personal Incomes, 
which was published early in 1948, was 
intended as a reminder of the fact that no 
amount of effort to push up money incomes 
is of much real value whilst the goods and 
services on which incomes are spent remain 
strictly limited; but it was also recognised 
that to refrain from a demand for higher 
wages is only a negative policy and for any 
real improvement a more positive policy 
to increase productive efficiency is also 
needed. Unfortunately, neither the nega- 
tive nor the positive policies have met with 
outstanding success. A good deal was hoped 
from the joint consultations between closely 
related groups of trade union officials to 
agree on changes in industrial practice, 
which began towards the end of 1948, 
but much of this has petered out without 
any appreciable results being achieved. 


PRODUCTIVITY IN THE COTTON INDUSTRY 


But some solid advances can be recorded 
in other fields. One which might have far- 
reaching importance is shown in the reports 
of the Cotton Manufacturing Commission, 
a body established by the two sides of the 
industry itself to review wages arrangements 
and methods of organising work, with the 
help of a chairman (Mr. Moelwyn Hughes) 
and two independent members appointed 
by the Minister of Labour and National 
Service. The wages structure in this indus- 
try has grown up over a very long period 
by means of continual modifications to a 
scheme originally devised in the ‘eighties 
of last century, and has now reached a be- 
wildering complexity that is almost impos- 
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sible to understand. The workers have been 
well organised for a long time and the wage 
lists are the result of hard voluntary bar. 
gaining but, unlike the position in most 
industries where collective bargaining is 
the rule, they were given legal sanction under 
the authority of an Act passed in the early 
thirties, when the depression was so pro- 
found that there was serious danger of 
undercutting by manufacturers and even 
by operatives. Whatever value these wage 
lists may once have had they have now 
become so completely out of date as to form 
a major obstacle to improvements in te: h- 
niques. As the Interim Report of the Coin- 
mission pointed out, they have the double 
defect that they determine the earnings of 
the weaver with no regard to the skill or 
effort required and they provide no incentive 
to the management to prevent waste of the 
available manpower. Unless this wasteful 
and illogical system can be replaced by a 
more constructive one, the Commission 
believed that the industry would be alto- 
gether prevented from playing any appre- 
ciable part in the export drive and the meni. 
bers set themselves to work out the principles 
on which a system must be based. 

First and foremost they agreed that a 
good system must combine proper rewards 
for the efficiency shown by both operatives 
and managers, with encouragement to make 
the fullest use of skilled labour. This means 
that a skilled weaver must be allowed to 
confine himself to the type of job that 
requires his special skill and thus be able to 
superintend more looms than he can be 
expected to do, without danger of overwork, 
if he is not properly serviced; and that 
the management must be encouraged to 
help improve the speed and efficiency of 
the operatives. At the same time it was 
appreciated that no new scheme would have 
a chance of being accepted if it made too 
revolutionary a break with existing practice. 

The new wage system that was proposed 
tried to take account of all these matters. 
It contained two elements: (1) a basic 
wage and (2) a bonus based on output and 
directly related to the number of shuttle 
changes and warp breaks the weaver per- 
forms (i.e., a ‘‘ weavability factor’’). “The 
two sides of the industry immediately 
embarked on a series of discussions and 
decided to conduct a “‘ notional ’’ experiment 
to measure the results of the proposed 
scheme, in which thirty-nine firms agreed 
to take part. These firms continued to pay a 
group of weavers according to the old 
system, but at the same time, kept careful 
records of what their earnings would have 
been under the new system. Unhappily, 
the experiment did not go far enough, for 
it could take no account of the effect it was 
confidently expected the new system would 
exercise on the efficiency of both workers 
and management. One of the worst features 
of the old structure is that the labour cost 
per length of cloth must remain the same 
however much the manufacturer may im- 
prove his mill or his methods, so there was 
no incentive to alter the old wasteful 
techniques whilst the experiment was going 
on. The records collected during the 
experiment showed that some workers would 
have lost very heavily if the new scheme 
had been in force without any changes in 
methods, owing to the fact that the majority 
of them were very seriously underoccupied, 
as measured by the “‘ weavability factor.” 
If, as both sides of the Commission agreed, 
70 is taken as representing a reasonable 
work load, the majority had- a weavability 
factor in the region of 50 end some were 
as low as 27-30. All that this experiment 
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proved was that little would be gained and 
great distress to workers would be occasioned 
if the new system were introduced without 
a radical overhaul of the allocation of labour 
resources. 

Fortunately, at the same time as this 
agreed notional experiment was being made, 
a real trial of the new system was planned 
and carried out by private initiative in a 
number of mills. In addition to the Com- 
mission’s wage system, reorganisation of 
work was also introduced and the results 
were all that the Commission could have 
hoped. The effects were not uniform, of 
course, but the overall average showed an 
increase in p.m.h. (productivity per man- 
hour) of 89-4 per cent; costs fell by an 
average of 21-6 per cent, whilst weavers’ 
earnings rose by 43-2 per cent. Granted 
that the experiment would be more likely 
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to be tried in mills that would respond more 
clearly to redeployment, the results are 
still startling and fully support the recom- 
mendations made by the Commission in 
its final report, published in April, that 
further delay in introducing the new wages 
system should not be tolerated. As rede- 
ployment cannot be carried out overnight, 
the Commission proposed that there should 
be an agreement permitting a dual wage 
system for a time, the old lists operating in 
mills working on traditional methods and 
the new agreement in those in which rede- 
ployment had taken place. Unless this dual 
system has a very short life and the new 
wage structure, with all that it implies, 
spreads over the whole industry, the Com- 
mission believes that cotton and rayon 
manufacturing will have had their day as a 
big exporting industry. 


(T'o be continued) 


Shipbuilding and Marine Engineering 
in 1949 


No. I 


N 1949, with a welcome increase in steel 

available, the British Shipbuilding 
industry produced its highest tonnage of 
completed ships since the war, with an output 
of 1,400,000 gross tons, compared with 
1,200,000 gross tons in the previous year. 
The value of that tonnage was about 
£115,000,000. Seventy per cent was built 
for [British shipowners and thirty per cent 
for overseas. 

Last year, about this time, the total orders 
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on hand were 4,500,000 gross tons, but during 
the year under review that total fell to close 
upon 3,250,000 gross tons, a figure which 
shows that should further orders arrive 
only slowly, there will be full work for 
the shipyards for only about two years. 
Last year definitely marked the turn of 
the tide in the flow of new orders, and 
during 1949 orders amounting to only 
400,000 gross tons were placed, a total which 


is less than one-third of the yearly output of 
completed ships. Completions to date clearly 
indicate that the post-war boom of recondi- 
tioning, replacement and repair is now over. 
In the course of the next eighteen months or 
two years the process of readjustment to 
more normal conditions in the shipbuilding 
and ship-repairing industry must go on 
apace. 

If building costs are to be kept down and 
general overall efficiency in the shipyards and 
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engine works raised to a maximum, it will 
be necessary to ensure that new orders for 
all kinds of ships are given in 1950. In this 
connection there is a special field in orders 
for plain cargo ships, or tramps, and the 
industry hopes to encourage ship-owning 
firms to undertake necessary replacements to 
their fleets, such as have been so far held over, 
by offering them attractive designs for new 
cargo-carrying vessels, based on the careful 


research work on hulls and machinery which 
is now being carried out. 

The deterrent factor of high cost is being 
kept closely in view and every effort has been 
made, and will continue to be made, to reduce 
as far as they can be controlled the costs 
of building and equipping a ship. It 
must be recognised, however, that the 
shipbuilding industry is one of the greatest 
general assembling industries in the country, 
and that its final costs must inevitably 
represent the cumulative effect of general 
domestic price levels and_ services of 
every kind. Unfortunately, there are still 
no signs of falling prices, either in raw 
materials or coal, gas, electricity or trans- 
port. These are all adverse factors, which 
inevitably act to prevent any immediate 
fall in the prices of ships and their pro- 
pelling machinery. 


British SHIPBUILDING RESEARCH 


Good progress was made in 1949 by the 
British Shipbuilding Research Association 
in carrying out a programme embracing 
tank testing, hull design, - propelling 
machinery and the carrying out of sea trials. 
Research reports of 1949 sent out to mem- 
bers show evidence of a change in outlook 
from the character of a general survey 
necessary in the earlier stages, to the results 
of individual research and investigation on 
numerous aspects of the programme arranged 
by the Director of Research, Dr. Livingston 
Smith, and the Research Council. 

Up to the end of last year thirty-three 
research reports had been sent out. Several 
of these reports were given wide publicity in 
the technical Press, while, in addition, certain 
research work carried out on behalf of the 
Association was described in papers read 
before scientific and technical institutions 
and in the technical Press. One such paper 
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was that read by Professor L. C. Burrell on 
“‘ Propeller Blade Vibrations,” and “ Under- 
water Propeller Tests.” Two other papers 
based on the Association’s research work were 
the Institution of Naval Architects’ paper of 
Mr. W. P. Walker, on ‘“The Detection of Lami- 
nar Flow on Ship Models,” and the paper con- 
tributed by Dr. J. F. Allan and Dr. J. F. C. 
Conn, on “ Effect of Laminar Flow on Ship 
Models,”’ at the Denmark autumn meeting 
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of the Institution of Naval Architects. 
Throughout the whole year keen interest has 
been taken in the study of various aspects of 
laminar flow and as a result of the work done 
and knowledge gained it has been decided to 
run all model tests in the future with a trip 
wire around the bow of the test model. 
This arrangement has the effect of inducing 
turbulent flow instead of laminar flow, and 
so giving an experimental result which is 
more in keeping with actual ship operating 
conditions. It is felt that this change will 
enable a closer prediction of full-scale 
performance to be made from tank results, 
by removing from the problems one more 
unknown quantity. 

In the course of the year the Association 
has received several visitors from research 
establishments abroad, all of whom have 
shown keen interest in the wide programme 
of research which is being carried out by 
the Association. 

On the propelling machinery side, an 
important development has been the design 
and construction of an experimental water- 
tube boiler which will be installed at the 
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under actual seagoing conditions. By the 
use of this information it is hoped to improve 
the collation of performance results, with 
trial results and tank tests. 


Lieut ALLOYS FOR SHIPBUILDING 


There was steady progress recorded in 
1949 in the use of aluminium alloys for ship- 
building purposes. While nothing spectacular 
was achieved in actual building, wide use 
was made of the new material for wheel- 
houses and navigating bridges and for funnels. 
The funnel for the new cross-channel steamer 
“ Brighton’ was exhibited at Olympia. 
A non-structural application of light alloy 
was that of the equipment of trawler holds 
with stanchions, divisional bulkheads, pound 
boards and linings for the fishholds. A ship 
so fitted was the ‘“ Jorundur,” which was 
illustrated in our issue of July 22nd last. 
The idea of using light alloy sheathing 
instead of wooden sheathing for the lining 
of the holds and ’tween deck spaces in 
insulated ships was introduced in two ships 
of the Port Line, Ltd., the ‘“‘ Port Brisbane ”’ 
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She was built and engined at the Barrow 
Shipyard of Vickers-Armstrongs, Ltd., and 
sailed from Tilbury on her maiden voyage 
on October 6th, returning shortly before 
the end of the year. A view of this fine 
ship is reproduced in Plate 3. She 
has a length of 709ft, a breadth mould. 
ed of 90ft 6in, and a draught of 31it, 
with a measurement of 28,200 gross tons. 
On her trials off Arran she attained a speed 
of 25-13 knots, with a maximum power on 
four boilers of 42,750 s.h.p. During later 
endurance trials at 24 knots her machinery 
developed 33,400 s.h.p. Those excellent per- 
formances foreshadowed that the new liner 
would meet comfortably the new schedule of 
the P. and O. Company, which shortens the 
voyage from England to Bombay from twenty 
to fifteen days, and that from England to 
Melbourne from thirty-eight to twenty-eight 
days. 

The propelling machinery comprises a 
twin-screw arrangement of Parsons “‘ Pame- 
trada ”’ geared steam turbines taking steam 
from four Foster Wheeler oil-fired water-tube 
boilers. The working pressure is 525 lb per 
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Royal Technical College, Glasgow, and which 
it is hoped will be commissioned early in the 
year. It has been designed for working 
pressures up to 1500 lb per square inch and 
for heat release rates up to 200,000 B.Th.U. 
per square foot per hour. This boiler will 
be utilised for new experiments in natural 
circulation, and the further investigation of 
heat transfer problems. 

In connection with the structural side of 
naval architecture interest attaches to the 
additional hydraulically loaded testing 
machine for axial and lateral loads which is 
being installed in the test laboratory at 
Colville’s Glengarnock Works. This new 
machine will be used for the study of full- 
scale components of ship structural members. 
At William Doxford and Sons, Ltd., Palmers 
Hill Works the Association is opening a small 
laboratory and ancillary workshop, which 
will be employed in the design of electronic 
apparatus for use on trial trips. Interest is 
also being taken in the use of thin celluloid 
models as an introduction to the study of 
behaviour of full-scale structures. 

The Association has been represented 
several times during last year on loaded 
trials of ships, and measurements were 
taken which have added to the store already 
built up on the performance of loaded ships 


and the ‘‘ Port Auckland.” During the year 
several launches of aluminium were laid down 
for the service of the Anglo-Saxon Petroleum 
Company, Ltd. There was an increase in 
the use of aluminium alloy for machinery 
details, both for oil engines and steam plant 
and new features were ring elements for 
economisers and a new design of chequer- 
plate for engine-room platforms. 

Abroad noteworthy ships using light alloys 
were the reconditioned Matson liner 
“ Lurline,”’ which used light alloy accommo- 
dation bulkheads, while in the Norske 
Amerika liner “ Oslofjord’’ (see Plate 3) 
the whole of the vessel’s superstructure above 
the sun deck, including the funnel and the 
lifeboats, was constructed in aluminium 
alloy. In April the Aluminium Development 
Association arranged a symposium in London 
covering the various aspects of the case for 
aluminium alloys for shipbuilding, and the 
“ Proceedings”’ have just been issued in 
one volume. Towards the end of the year a 
German symposium on the same subject took 
place in Hamburg. 


Some Liners or 1949 


The largest British passenger liner of the 
year was the new P. and O. liner “ Himalaya.” 


square inch, and the controlled superheat 
range from 850 deg. to 600 deg. Fah. Elec- 
trical power is generated by four 850kW 
B.T.H. turbo-generator sets, and two Allen 
diesel-engine-driven emergency sets, each of 
100kW capacity, all of which are designed 
for 220V d.c. supply. A full account of the 
ship, her machinery and the passenger 
accommodation and service accommodation 
for 760 first-class, 410 tourist-class passengers, 
and 640 officers and crew will be found in 
our three articles of October 7th, 14th and 
21st. 

Another large liner of the year was the 
“ Oslofjord,” built for the Norske Amerika 
Line of Oslo, for its Oslo-New York service. 
She was constructed at Amsterdam by the 
Netherlands Dock and Shipbuilding Com- 
pany. The keel was laid in 1948, and she 
was completed on November 11th. She is 
designed to carry 266. first-class and 359 
tourist-class passengers, with officers and 
crew numbering 283, making a total ship’s 
complement of 908 persons. The overall 
length is 577ft and the breadth 72ft, with a 
draught of 26ft 6in and a gross tonnage of 
16,500. The propelling machinery consists 
of a twin-screw arrangement of Stork double- 
acting, two-stroke engines, each having a 
designed output of 8175 b.h.p. at 130 r.p.m,, 
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corresponding to a normal service speed of 
20 knots. On the official trials a speed of 
21-7 knots was attained. 

The electrical plant, including two 
600kW. and two 450kW, 220V generators, 
was supplied by the General Electric Com- 
pany, Ltd., of London. Each generating 
set is driven by a Stork six-cylinder, four- 
stroke engine, developing 1100 b.h.p. at 
330r.p.m. Three of the engines also drive the 
scavenging blowers, through Vulcan-Sinclair 
hydraulic couplings. There is also a 50kW 
oil-engine-driven emergency generating set. 
Stork oil-fired boilers provide steam for 
auxiliary and domestic purposes and they 
utilise the heat of the engine exhaust gases 
in heat exchangers to raise the temperature 
of the boiler feed water. The hull of the 
‘“ Oslofjord ’’ was tested at the Wageningen 
Tank, and, as Plate 3 shows, the ship 
has very pleasing lines. Her passenger 
accommodation is Norwegian in style and 
fully accords with the high standard called 
for by a modern transatlantic liner. 

Another interesting ship of the year was 
the “‘ Presidente Peron,’ a view of which 
taken on trial is reproduced herewith. She 
was described and illustrated in our issue of 
July 22, 1949, and she is designed for the 
service of the Rio de la Plata and Dodero 
Lines between Southampton and Buenos 
Aires, calling at Lisbon and Rio de Janeiro. 
The ‘‘ Presidente Peron’’ is the first of 
three ships to be constructed by Vickers- 
Armstrongs, Ltd., at Barrow-in-Furness for 
the Instituto Argentino de Promocion del 
Intercambio. The ‘“ Eva Peron,” a sister 
ship, was launched in August, and the third 
liner, the ‘‘ 17 de Octobre,”’ is well advanced. 
The design adopted has fine lines, with a 
swept-back bridge structure, and a single 
funnel. The accommodation is arranged for 
the carriage of only seventy-four first-class 
passengers, and practically the whole of her 
cargo spaces are fully insulated for the trans- 
port of frozen meat or fruit. The overall 
length is 529ft 6in and the moulded breadth 
7lft, with a draught of 27ft 6in and a 
measurement of 14,500 tons. The propelling 
machinery is designed for a speed of 
19 knots, and it comprises a twin-screw 
arrangement of Parsons geared steam tur- 
bines, taking steam from two Foster Wheeler 
oil-fired, water-tube boilers. The steam is 
supplied to the turbines at 470 lb per square 
inch, with a controlled superheat range 
from 750 deg. to 800 deg. Fah. The turbines 
have a maximum output of 14,500 s.h.p. and 
a continuous service rating of 13,500 s.h.p. at 
130 r.p.m..of the propeller. The elec- 
trical power for the lighting, domestic ser- 
vices and auxiliary machinery is generated 
by three 500kW Peter Brotherhood turbo- 
generator sets, with B.T.H. 220V dynamos, 
which are grouped in a special flat in the 
engine-room. There is also a 50kW emer- 
gency generator set. A full account of the 
passenger and crew accommodation and the 
main and auxiliary machinery will be found 
in our article of July 22nd. 

In reviewing passenger and cargo liners 
completed during 1949, some mention must 
be made of the passenger liner ‘‘ Magdalena,”’ 
which was designed, built and engined by 
Harland and Wolff, Ltd., at Belfast, for the 
South American service of Royal Mail Lines, 
Ltd. Unfortunately, on April 25th after 
leaving Rio de Janeiro, this fine ship went 
aground on a reef near Tifuca Island. 
After being hauled clear and taken in 
tow she broke in two off Taipu Beach 
in Guanabara Bay. The ‘ Magdalena” 
had a length of 570ft, a moulded breadth 
of 73ft and gross tonnage of 17,547. 


She was specially built for the South 
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American trade, with accommodation 
for 133 first-class and 346 second-class 
passengers, and 224 officers and crew, and 
was a fine example of modern shipbuilding 
craft. Her cargo spaces were equipped 
for the carrying of meat and fruit in 
refrigerated spaces. 

The propelling machinery consisted of a 
twin-screw arrangement of Parsons triple- 
expansion geared steam turbines having a 
normal service output of 18,000 s.h.p. at 
85 r.p.m. propeller speed with an overload 
continuous rating of 19,800 s.h.p. at the 
higher propeller revolutions of 109 r.p.m. 
Steam was raised in two main Foster Wheeler 
water-tube, oil-fired boilers, with controlled 
superheat, the steam being supplied to the 
turbines at 5001b per square inch, and a 
superheated temperature of 815 deg. Fah. 
Electric power for the domestic services 
and the auxiliary machinery was supplied 
by two 700kW Peter Brotherhood turbo- 
generators and two 360kW Harland diesel- 
engine-driven generator sets. The total loss 
of this fine ship was a great misfortune for 
the owners. 

Two other outstanding refrigerated cargo 
ships with passenger accommodation were 
the ‘‘ Rangitane’’ and the “ Rangitoto,” 
designed and built by John Brown and Co., 
Ltd., and Vickers-Armstrongs, Ltd., for 
the New Zealand Shipping Company, Ltd. 
A view of the “ Rangitane”’ taken during 
her Clyde trials just before the end of the 
year is given in Plate 3, and an accompany- 
ing engraving shows the “ Rangitoto,” 
which was the largest vessel to be launched 
from an East Coast shipyard since the 
war. She was constructed at the Walker 
Naval Yard of Vickers-Armstrongs, Ltd., 
and was completed in the summer. 

She has an overall length of 609ft 2in, 
with a moulded breadth of 78ft and a gross 
tonnage of 21,809, with a loaded draught 
of 32ft. The designed service speed is 17 
knots. 

Excellent provision is made for 399 passen- 
gers. There are three complete decks with 
a fourth extending all the length of the 
ship except in the way of the machinery 
space. The bow-fronted screen around the 
fore end of ‘‘A”’ deck may be noted. In 
the deck-house, of which the screen forms 





the front, are arranged the principal public 
rooms and entrances. These include a 
drawing-room and a smoking-room, lounges 
and a cafe, while space for dancing and for a 
cinema is also provided. The main dining 
saloon is on “ B” deck and it runs the full 
width of the ship. Generous accommodation 
for the officers and the crew are arranged 
on the starboard side of the “C” deck and 
in the bridge house. The state rooms for 
passengers are on the “ B,” “C” and “D” 
decks, and consist of large, airy rooms 
arranged on the Bibby principle designed to 
accommodate one, two, three and four 
persons. Mechanical ventilation is provided 
throughout the accommodation. 

The deck machinery is electrically driven 
and includes Clarke Chapman electric winches 
for the sixteen 10-ton and the single 50-ton 
derricks, and Brown Brothers electric steering 
gear. The propelling machinery comprises 
a twin-screw arrangement of six-cylinder 
Vickers-Doxford opposed-piston oil engines 
having a bore of 725mm and a combined 


- stroke of 2250mm. The upper piston stroke 


is 950mm and that of the lower piston 
1300mm, the ratio being chosen to give a 
primary balance to the moving parts. Each 
engine has three lever-driven, double-acting 
scavenge pumps. High-pressure fuel pumps 
are used and a Bibby-Doxford detuner is 
fitted to each engine. The electric power is 
generated by Ruston diesel engines driving 
Sunderland Forge dynamos, and the steam 
requirements of the ship are met with two 
“ Nelvin ”’ oil-fired boilers of the thimble-tube 
pattern, and two similar boilers for utilising 
exhaust gas. 

The “ Rangitane” is a sister ship with 
a measurement of 21,850 gross tons. On 
her trials she exceeded her designed 
service speed of 17 knots. The insulated 
capacity of these ships is about 500,000 
cubic feet, and there is, in addition, 
insulated store capacity. There are three 
J. and E. Hall electrically driven CO, com- 
pressors, and the general cargo space is 
about 180,000 cubic feet. 

In the “ Rangitane ” Brown-Doxford pro- 
pelling machinery is fitted, with a generally 
similar arrangement of deck and auxiliary 
machinery. This ship arrived in London 
shortly before Christmas. 


(To be continued) 


Aeronautics in 1949 


No. 


NY doubts that may have been felt 

during the post-war years as to the out- 
come of the British aircraft industry’s efforts 
must surely have been dispelled during 1949 ! 
During the year one new British aircraft 
after another was seen to take the air— 
emerging from the haze of semi-secrecy 
with which it is customary to surround 
such projects—to give heartening proof of 
the industry’s ability to design and produce 
first-class aircraft. These new machines 
were, of course, seen by the public and by 
visitors from all over the world at the Society 
of British Aircraft Constructors’ Flying 
Display and Exhibition last September, 
when a memorable demonstration of their 
flying qualities was given. Whatever the 
criterion used to judge the success of the 
industry’s efforts, the S.B.A.C. Display 
proved conclusively that the industry has 
emerged triumphantly from its post-war 
difficulties. It is certain that our friends 
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from overseas were greatly impressed on 
that occasion and, we must confess, so 
were we. After several anxious years, 
the industry’s efforts—and the policies 
behind them—have now borne fruit. 

Since the war the successive aims of the 
British aircraft industry have been to set 
up its organisation anew and to work 
efficiently in changed conditions; to get 
in the forefront of an international struggle 
for supremacy in the design and manufac- 
ture of both civil and military aircraft ; 
and, finally, to secure the prize of a proper 
share in the world’s markets—particularly 
dollar markets. In these aims the industry 
has achieved a great measure of success. 

In one form or another the gas turbine 
has almost completely ousted the piston 
engine for the propulsion of aircraft. The 
British programme, apart from engines for 
light aircraft and helicopters, is entirely 
based on propeller-turbine or: jet engines, 
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and it is now seen how right it was to con- 
centrate on those forms of engine in which 
such a lead was obtained in the war years. 
That the pure jet engine for large civil and 
military aircraft, designed for long-range 
operation, is not impracticable was shown 
by flights of the de Havilland “ Comet ” 
and the Canadian Avro “C.102”  four- 
engined jet airliners, and the English Electric 
“Canberra ” jet bomber. But the jet engine 
uses a great deal of fuel at low altitudes and 
problems of landing large numbers of such 
machines at aerodromes without lengthy 
circuiting periods in “ stacked ” formation, 
awaiting a turn to land, must still be solved. 
The combination of jet with turbo-driven 
propeller, favoured by other makers, was 
seen in other new aircraft. It seems that 
only long periods of operation in service will 
show whether one system is better than the 
other, or whether each has its rightful place, 
according to the duties for which the air- 
craft is designed. 

Much study of a fundamental nature was 
going on behind the scenes on the aerody- 
namical problems set by the greatly increased 
power of the turbine engine as compared 
with the piston engine. The strength of 
airframes and new forms of control and 
lifting surfaces have had to be investigated 
in the search for safety and economy of 
operation at high speeds and high altitudes. 
Potential cruising and maximum speeds 
have suddenly advanced by as much as 
100 per cent, and at such speeds, nearly 
that of sound, many new factors arise for 
investigation. As is now well-known, sweep- 
back of the wing and tail surfaces is one 
method of delaying the onset of some of the 
troubles encountered when the sonic range 
of speeds is neared, but work was proceeding 
in more than one direction on this somewhat 
intractable problem. 

Before referring more specifically to some 
of the new aircraft and aero-engines of the 
year, it should be recorded that the British 
aircraft industry is likely to have reached 
its target of £33,000,000 of exports for 1949 
with range in hand. The last month for 
which figures are available is October, 1949, 
during which aviation products to the value 
of £2,087,882 were exported, making the 
total for the first ten months of 1949 
£28,148,061—a record even for a complete 
year. 

A notable feature of the year was the 
number of agreements made with foreign 
countries to permit manufacture to British 
designs under licence, a particularly valuable 
way of earning foreign currency, for it does 
not compromise our power of production. 
Hopes were expressed that a considerable 
increase in dollar earnings may be possible 
as a direct consequence of our lead in the 
design of gas-turbine-propelled aircraft, par- 
ticularly when the “ Comet ”’ came upon the 
scene in advance of general expectation. 
Our. lead in design has been variously esti- 
mated, but may be taken to be at least two 
years and a great opportunity therefore 
exists for a determined effort to break into 
the dollar markets. 


Crviz AIRCRAFT 


As already mentioned, the first four-engined 
jet airliner ever to be built, the de Havilland 
* Comet,”’ was flown at a date in advance of 
general expectation, on July 27, 1949. The 
graceful lines of this aircraft are well shown 
in the view reproduced in Plate 1 opposite. 
It is a remarkable fact that no prototype of 
this machine was made, the design going 
straight from drawing board to the pro- 
duction of fourteen aircraft for the 
British airline corporations and two for 
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development work. Such was the con- 
fidence of its builders that the first 
“Comet,” after brief ground trials, took off 
on its first flight and was immediately taken 
up to 10,000ft. 

The “Comet” is fitted with four de 
Havilland “‘ Ghost ’’ engines, set well in- 
board of the swept-back wings. It is designed 
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deterioration, is quoted as 2645 miles. This 
figure also includes allowance for thirty 
minutes of circuits and stand-off on arrival 
and approach and taxi-ing-in after arrivil, 
but no allowance for headwind or diversion ‘o 
an alternative airport. 

Jet aircraft are-particularly sensitive to air 
temperature and pressure. The “ Comet ”’ is 





HANDLEY PAGE ‘*MARATHON 2" 


to fly normally at about 40,000ft at a cruising 
speed of nearly 500 m.p.h. The entire pay- 
load accommodation is pressurised and the 
cabin, to seat thirty-six passengers, is heated 
and humidified, these functions being accom- 
plished very simply by the jet engines pro- 
viding both the pressure and the heat; no 
complicated compressors and combustion 
heaters are required. The high speed is not 
obtained at the expense of slow-flying ability ; 
in point of fact the wing loading is moderate 
and less than that of some conventional pro- 
peller-driven airliners, giving a modest stall- 
ing speed. Altogether, the design is a great 
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designed for assisted take-off, if required, by 
two rockets, of a type named the “ Sprite,” 
now undergoing test and development by the 
de Havilland Engine Company. This unit, 
a “cold” rocket utilising a hydrogen 
peroxide and sodium permanganate reaction, 
develops 50001b thrust for nine seconds, 
dying away to 3000 lb at twelve seconds. 
This device, which is expected to do 
much to maintain the “Comet’s”’ capa- 
bilities in tropical conditions, will be illus- 
trated and described in a later part of this 
review. 

Development work being conducted on the 





ARMSTRONG, WHITWORTH ‘* APOLLO" 


advance and has resulted in an extremely 
simple aircraft, which should require little in 
the way of maintenance and time spent on it 
when on the ground. 

The main handling and performance trials 
of the “Comet” have recently been com- 
pleted and the results analysed. The aircraft 
has a cruising speed of 490 m.p.h., an all-up 
weight of 105,000 lb and a capacity payload 
(as a 36-seater) of 12,000lb. Its still air range 
is 3540 miles, and the practical range, making 
allowances for ground running, taxi-ing, 
take-off, climb and descent, navigational 
errors, airframe and engine variation and 
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“‘ Comet,” in addition to rockets, is expected 
to yield increases in the thrust of the 
‘Ghost ’”’ engine for take-off and emergency 
climb, a decrease in specific consumption for 
cruising, an increase in the all-up weight of 
the aircraft, and an increase in the internal 
fuel capacity. The builders are anxious not 
to make misleading statements, but point 
out with confidence the expectation of 
material improvements in range, payload-and 
other capabilities while the “Comet ”’ is still 
in the early stages of its operational career. 
World interest has been aroused as to the 
North Atlantic crossing capabilities of this 
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aircraft. Here the headwind at height on 
the westerly crossing is an important factor. 
It varies seasonally and otherwise, and the 
payload must vary with it. Taking none of 
the development possibilities into account, 
the company considers that the ‘“‘ Comet ”’ is 
immediately capable of carrying a payload 
of 8750 lb on the difficult Prestwick-Gander 
crossing (2116 miles) with a 50 per cent 
regularity. This is explained to mean that 
on half of the days of the year it can carry 
more than 8750 lb and on the remainder it 
cannot carry so much. But on four days out 
of five its payload will not be below 5800 lb. 
These figures take all allowances into account, 
including diversion to Goose (395 miles). 
The builders say, however, that this picture 
will have improved substantially by the time 
Atlantic operation begins. 

At the end of the year it was announced 
that Canadian Pacific Airlines had ordered 
“Comet” aircraft for service in that line’s 
North Pacific route. The route is from Van- 
couver to Hong Kong, more than a quarter 
of the way round the world, with three one- 
hour halts in twenty hours. The distance is 
6800 miles. The initial order is for two air- 
craft for delivery in 1952-53, but negotiations 
are in hand, we understand, for the delivery 
of further aircraft at a later date. The first 
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Committee, and construction of the first 


prototype was started in late 1945. The 
total cost of the project, including two air- 
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craft, the assembly hall and runway at 
Filton, has been officially given as nearly 
£12,000,000. 

As we have already indicated earlier in 
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two aircraft are to have a 48-passenger seating 
arrangement. 

For the Bristol Aeroplane Company the 
highlight of the year was the successful first 
flight on September 4th of the huge 
“ Brabazon I”’ experimental airliner. This 
flight and some details of the 130-ton, 230ft 
span aircraft have been described at various 
times in these columns, so we will merely 
recall that the “‘ Brabazon I” has eight 
Centaurus” piston engines, coupled in 
pairs, giving about 20,000 h.p. It is an 
experimental and developmental aircraft and 
will not see passenger service. The “ Braba- 
zon II,” regarded as the production prototype 
airliner, is now building at Filton and is to 
have eight coupled “ Proteus’’ propeller- 
turbine units, giving considerably increased 
power and improved performance. 

A few days after the maiden flight, the 
“ Brabazon” was seen by many of our 
readers flying gracefully and majestically 
over the Farnborough aerodrome, at the 
S.B.A.C. display. Since that time steady 
progress has been made with the flight 
development programme. An impression of 
the great size of the “‘ Brabazon ”’ is perhaps 
given by the view reproduced in Plate 1, 
which shows a Bristol “ Freighter ’’ aircraft 
flying in company with the “ Brabazon.” 

The ‘“‘ Brabazon ”’ project was initiated in 
1943 on the recommendation of the Brabazon 


NAVAL ANTI-SUBMARINE AIRCRAFT 


this review, there is without doubt a con- 
siderable field of operation suitable for pro- 
peller-turbine airliners. Four such machines 
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“Theseus ” units; the same firm’s ‘“Mara- 
thon 2,” a development of the ‘‘ Marathon ” 
with two Armstrong-Siddeley ‘‘ Mamba ” 


ine Cegineer 


**METEOR 8°’ JET FIGHTER 


units ; the Armstrong Whitworth “ Apollo,” 
with four ‘“‘ Mamba ” units ; and the Vickers 
“ Viscount,” with four Rolls-Royce “‘ Dart” 
units. Some reference to the power units 
will be made in a later part of this review. 

The ‘“‘ Hermes V ” is at present the only 
bigTpropeller-jet airliner in existence. Its 
builders are well satisfied with its perform- 
ance, which is stated to be better than the 
design studies had indicated. Production 
machines will have an all-up weight of 
86,000 lb ; the cruising speed is 330 m.p.h. 
for a range of 2000 miles with a maximum 
payload capacity of 64 tons. The aircraft is 
generally similar to the earlier ‘““ Hermes ” 
machines, and production will be helped by 
the use of many “‘ Hermes IV ” jigs in which 
the British Overseas Airways Corporation’s 
new “ Empire ”’ airliners are at present being 
built. 

The ‘‘ Marathon 2,” which we illustrate 
herewith in flight, is a product of the Handley 
Page subsidiary company at Reading. In 
place of the four de Havilland ‘“ Gypsy 
Queen ”’ piston engines of the earlier mark 
are two “Mamba ”’ propeller-turbine units, 
making this aircraft the only feeder-line 
transport of its type in the world. It has a 
high cruising speed, from 247 m.p.h. to 
255 m.p.h. at various altitudes up to 25,000ft, 
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of note were flown at Farnborough in 
September, and they created a fine impression 
of quietness and smoothness. They were the 
Handley Page ‘‘ Hermes V,” with four Bristol 





and can seat up to twenty-two passengers or 
carry 4600 lb of merchandise at a maximum 
all-up weight of 18,000 Ib. 

At Farnborough the prototype Vickers 


K 
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“Viscount” was seen. That machine was 
fully described in these columns in 1948, when 
it first flew. Production aircraft for the 
British airlines are to be of a modified type 
with a longer fuselage nose, known as the 
“ Viscount 700.” 

The Armstrong Whitworth “Apollo” is 
designed as a medium and short-range 
passenger transport, to carry twenty-four 
to forty passengers, according to seating 
arrangements. Its normal take-off weight 
is 43,000 Ib and maximum payload 10,000 Ib. 
The four “Mamba” propeller-turbine units 
are rated at a combined take-off power of 
4040 s.h.p. plus 1228 lb static thrust and 
give a maximum speed of 341 m.p.h. at 
20,000ft. The prototype, which flew at 
Farnborough, is shown in an accompanying 
illustration, which indicates the long-travel 
tricycle undercarriage, the twin wheels at 
each station, and the neat power unit instal- 
lation. The fuselage, of all-metal circular 
section, is pressurised. Late in the year 
some interesting test results were published 
by the firm, relating to underwater tests of 
the front portion of the fuselage, to simulate 
flight at 25,000ft. At this altitude the 
conditions in the cabin are specified to remain 
equivalent to those of the atmosphere at 
8000ft. By lowering the complete fuselage 
section into a tank and allowing water to 
flow into the fuselage and into the tank, 
finally raising the internal water pressure, 
experimental work can be carried out more 
conveniently, with less general damage due to 
failure, than by the usual method of raising 
the cabin pressure by pumping in air. 


MiiTary AIRCRAFT 

Since the war a vulnerable chink in our 
armour has been the lack of a bomber aircraft 
capable of speeds sufficiently high to give a 
good chance of escaping interception by 
modern jet fighters. This shortcoming was 
noted in our review a year ago, but, as was 
then indicated, a jet bomber with a top speed 
twice that of the “‘ Lincoln ” was under con- 
struction. This machine turned out to be 
the English Electric “ Canberra,” propelled 
by two Rolls-Royce axial-flow “ Avon” jet 
engines, which put up such an outstanding 
performance at Farnborough in September. 
As full a description as we are permitted to 
publish of this interesting aircraft was 
recently given in THE ENGINEER (December 
2, 1949). An illustration in Plate 4 shows the 
very clean lines of the “Canberra.” It is a 
mid-wing monoplane with tricycle landing 
gear, having a wing span of 64ft and a length 
of 65ft 6in. 

In the military fighter class honours were 
taken at Farnborough by two swept-back 
wing machines, developed in each case from 
fighters shown the year before with normal 
wings. They were the Vickers Supermarine 
“510” and the Hawker “ P.1052 ” and are 
illustrated in Plate 4 in flight. The Vickers 
machine is a development of the ‘‘ Attacker,” 
with a Rolls-Royce “Nene” jet engine 
installed in the mid-fuselage position and dis- 
charging through the tail, whilst the Hawker 
fighter is classed as an interceptor, and is a 
development of the “ P.1040,” also with a 
“Nene” jet unit, but discharging through 
bifurcated jet pipes at the trailing edges of 
the wings, alongside the fuselage. 

Late in 1949 the existence of a new anti- 
submarine aircraft—the Fairey “ 17 ”—was 
made known. This machine, illustrated 
herewith, is propelled by the new Armstrong- 
Siddeley “‘ Double Mamba ”’ engine, to which 
we refer later. No other information is at 


present available. 
The famous Gloster “ Meteor” was de- 
veloped further during the year, and in 
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“* Meteor 8 ”’ form was shown at Farnborough 
with a redesigned tailplane, lengthened front 
fuselage, a single-piece cockpit hood of 
cleaner aerodynamic shape, pilot’s seat 
ejector and other changes. In general these 
changes will give the machine an enhanced 
performance. Our illustration shows the 
beautifully clean lines of this aircraft. 
Though not entirely Gloster developments, 
the standard “‘ Meteor”’ airframe has been 
adapted for experimental flights with the 
Rolls-Royce ‘‘Avon” and for “ after - 
burning,” or reheat, power units. The last- 
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touch-down speed and the control surfaces in 
general are designed to give as effective 
control as possible during landing approaches 
to carrier decks. 

Preliminary details of two new de Havil- 
land military aircraft were released for publi- 
cation in September. They refer to the 
D.H. 112 “ Venom ”’ single-seat fighter and 
the D.H.113 ‘ Vampire” two-seat night 
fighter. The “ Venom,” illustrated below, is 
a more powerful development of the ‘‘ Vam- 
pire,” using a “ Ghost ”’ engine in place of the 
“Goblin.” Though fitting into the same 





named development consists of temporarily 
boosting the output of the jet engine by 
burning fuel in the jet pipe. We make some 
reference to this development later in this 
article. That power units of greatly in- 
creased thrust can be accommodated with 
but little modification to the standard 
“* Meteor ”’ airframe is a further tribute to the 
basic aircraft’s versatility. 

A single-seat strike fighter, the Westland 
“ Wyvern ”’ T.F.2, illustrated herewith, is the 
latest addition to the British Navy’s strength. 
This aircraft has an Armstrong-Siddeley 
“Python ” propeller-turbine engine driving 
Rotol contra-rotating airscrews. Bifurcated 
jet pipes emerge on each side of the fuselage 
below the cockpit. Powerful flaps give a low 
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fuselage diameter, the ‘‘ Ghost ” gives 66 per 
cent more power. Other changes include a 
thinner wing with a moderate degree of 
sweep-back on the leading edge. The 
“Venom ” therefore should have the extra 
speed, climb and ceiling, as compared with 
the “ Vampire,” that will be required for the 
next few years. The makers point out that 
the usual period of two or three years for 
development will not be necessary for this 
machine to go into production, because 
nearly all the tooling for the ‘‘ Vampire ”’ can 
be used. 

The D.H. 113 night fighter is a ‘‘ Vampire ” 
modified to accommodate a crew of two and 
full radar equipment. It is claimed to be the 
first jet night fighter ever to be built. 


(To be continued) 


Coal in 1949 


No. I 
By Sm RICHARD A. S. REDMAYNE, K.C.B. 


F the coal-mining industry of Great 

Britain during the past year it can at 
least be said that the financial results are 
much better than those obtained in the two 
previous years of State ownership. But that 
result has in large measure been secured by 
the high price charged for the coal, more 
especially in respect of export coal. For 
never, not even in “ boom” years, did the 
average selling price of coal reach a higher 
level than in 1949, and, though the earnings 
of the miners were greater than ever they 
have been in normal years, it cannot be said 
that a spirit of rest characterised the mining 
community. It would appear, too, that a 
general and marked improvement in respect 
of output and costs of production cannot be 
looked for in the near future. To what 
extent this hesitancy in improvement 
may be due to change in the ownership 
and control of the industry, and to a resultant 
removal or diminution of personal responsi- 
bility, personal incentive and personal initia- 
tive cannot be easily assessed. Time alone 
will show. After agriculture, coal-mining 
is the premier industry of Great Britain, 
and whether some other disposition of 


that industry could afford better results 
is a problem which should and must engage 
the earnest consideration of economists and 
all others interested in our national welfare. 
It is the endeavour of the writer ‘of this 
review to present the facts, in so far as they 
relate to the past year, before readers of 
THE ENGINEER so that they may be able to 
arrive at their own conclusions. 


FINANCIAL RESULTS 
The full financial results for the year, giving 
profit earned, average cost of production, 
average selling price and total production, 


Profits for 1949 
The profit made after the provision for interest and 
for compensation to former colliery owners, taxation 
and other commitments was :— 





£ 
During the first quarter 3,832,650 
During the second quarter 2,491,883 
During the third quarter 2,350,235 
£8,674,768 


are not yet available, but those for the year 
1948 are, and those for the first three 
quarters of 1949 are before us, enabling us 
to prognosticate the probable ultimate 
position in respect of the entire year. The 
results for the year 1948 have already been 
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iven and reviewed in THE ENGINEER. 
Turning then to the past year, profits were as 
shown above. Though the N.C.B. may incur 
further expenses to meet a possible increase in 
liability for workmen’s compensation and to 
create @ taxation reserve, yet a profit for 
the year of £11 million, as compared with a 
profit of about £1,650,000 in 1948 and a loss 
of about £23 million in 1947, seems probable. 
The deficit which the Board had to meet, 
as carried forward to the beginning of 1949, 
amounted to £21,817,123. This profit, it 
must be borne in mind, resulted largely from 
the high charges for coal sold abroad, which 
fetched about 25s. per ton above the price 
in the home market. When the average 
price of coal was 47s, 9d. per ton, the coal 
sold abroad showed a rise of 8s. 2d. per ton 
since nationalisation. The average price 
for the third quarter of 1949 was 48s. 2- 8d. 

The success or otherwise of the adminis- 
tration and prosecution of the mining industry 
is to be judged by the results achieved in 
respect of output, costs and quality. 

PRODUCTION 

The industry failed in 1948 to arrive at 
its production target of 200 million tons of 
deep-mined coal by some 3 million tons. 
Will it reach the minimum target of 215 
million tons for 1949? (The Minister of 
Fuel and Power estimated that the full year 
might give 215 million tons, but stated that 
he would like to have 5 million tons more.) 
The quantities obtained in the first three 
quarters of the year, were : — 


Tons 
In the first quarter ... . 51,200,757 
In the second quarter «.. 49,320,741 
In the third quarter . 47,074,326 
Total... .. 147,595,824 


leaving 67,404,176 tons to be obtained in 
the fourth quarter. Latest figures suggest 
that the minimum target will barely be 
reached. The output per man-shift for 
the last week in 1948 was for all workers 
1-05 tons and for face workers 2-86 tons. 

Dr. William Reid, the production director 
of the Scottish Divisional Coal Board, speak- 
ing at a conference of the National Associa- 
tion of Colliery Managers at Cardiff on 
June 3rd last, said that he did not feel that 
there was at present an atmosphere in the 
industry or in the country generally attuned 
to the task of increasing production. He 
said that an increase of the present rate of 
deep-mined coal of roughly 25 per cent, 
with a target of 30 cwt a man-shift, was an 
absolute minimum. With these yields, the 
total manpower which could be employed 
would be 600,000, a reduction of more than 
60,000 on the present figure. A permanent 
solution was not to be found by making 
large additions to the present manpower, 
and he suggested that a survey be made to 
see how many men could be done without. 
He added that the present bonus shift had 
proved to be a failure, and the loss of shifts 
through absenteeism had increased alarm- 
ingly. He could see, too, the time coming 
when the country would need a larger output 
at a much lower cost to prevent disaster 
overtaking them. 


Costs oF PRODUCTION 


It was announced early in January, 1949, 
by Lord Hyndley that the N.C.B. had set 
up a Committee under Mr. (now Sir Eric) 
Young to tour the coalfields and suggest 
ways of raising production and lowering 
costs, as this is the most urgent problem 
facing the Board. The other members of 
the Committee are Mr. Ebby Edwards 
(labour relations member) and Mr. H. Love 
(finance member). 

At the meeting at Cardiff mentioned above, 
Sir Eric Young, production manager of the 
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N.C.B., said that he did not see any prospect 
of reducing the general level of prices. Since 
vesting day the Board’s costs had been 
rising. And Sir Hubert Houldsworth, M.C., 
D.Sc., Chairman of the East Midlands 
Divisional Coal Board, addressing the Coal 
Industry Society of London early in last 
October, spoke of the necessity for the 
reduction of prices and the need for an 
increase in the output per man-shift. In 
1948 there was a rise in costs of 4s. 4d. per 
ton due chiefly to the increase in wages, 
amounting to £62} million, granted in 1947. 

The costs per ton during the three quarters 
of 1949 were as follows :— 


a. 4, 
First quarter... ... ... ... 44 6-8 
Second quarter ... ... ... ... 45 2-2 
Third quarter... ... . 45 6-5 


The third quarter’s results are in some 
measure encouraging in that compared with 
the same quarter for 1948 they show that 
costs have fallen by 7-6d. per ton (equal to 
1-4 per cent), though average earnings per 
shift have increased by 10-5d. But the 
reduction of costs that is required is not of 
the order of 1s. per ton, but of 20s. 

In their paper on “ The Reconstruction of 
the British Mining Industry,” read before 
the Royal Society of Arts on March 16th 
last by Sir Charles Reid and his son, Dr. 
William Reid, the authors said, “ alto- 
gether we estimate that an increase of labour 
efficiency to 30 cwt per man-shift from the 
present level of about 22 cwt per man-shift 
would result in a reduction in the cost of 
production of about 5s. per ton at the present 
level of wages, a figure much less than the 
general public expects in the next few years,” 
and this reduction was not to be reached 
until the year 1965! The only hope of any 
immediate reduction in costs would appear 
to lie in a reduction of absenteeism, in 
increased output per man-shift, and in 
savings in administrative cost. 

The costs per ton during the first three 
quarters of 1949 were made up as follows :— 

First Second Third Per 

quarter quarter quarter cent 

a 4d. 2 ,- & @ 
Wages... ... ... 29 2:8 29 6-7 29 6-7 64-8 
Roof supports, gen- 

eral stores and 

repairs... ... 6 6-2 6 8-2 6 96 14-9 
Coal and _ power 

consumed... ... 2 7-9 2 
Other costs (in - 

cluding deprecia- 

tion) ... igus 


2a. 20s 5-9 


6 1:9 6 4:0 6 6-9 14-4 





44 6-8 45 2-2 45 6-6 100-0 

The percentages of cost of the several 
items during the third quarter of 1948 were, 
according to Sir Charles and Dr. William 
Reid : 


Per cent 
a eM MAb ie 
Roof supports, &c. ... ... ... ... 14°6 
Geel OE BOWER. cc eee cts ke Od 
Other costs oss ace, coe, see, con cae’ 
100-0 


It is interesting to compare these costs 
with those of the last quarter of the year 
1938 per ton of saleable coal. Wages costs 
were then about 10s. 5d., stores and timber 
2s. 2d., other costs 2s. 8d., royalties a little 
below 6d., and the total 15s. 9d. Net pro- 
ceeds were just under Is. 10d. perton. The 
earnings per man-shift worked were 11s. 2d., 
plus 5d. for allowances in kind. These figures 
are taken from the Financial Times of 
January 21, 1949. 


QUALITY OF THE CoAL 


The miners of Northumberland, Durham, 
and Cumberland were greatly incensed by 
the article on “‘ Wasted Effort ” in a News 
Sheet issued’ by the Northern Board on 
December 6th last, in which it was stated 
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that out of the output for the week ended 
October 29th, of 96,767 tons, 10-63 per cent 
was classed as unsaleable because it ‘‘ was 
not coal, but rubbish, and had to be thrown 
away.” It will be remembered that the 
National Coal Board devoted much space in 
its annual report for 1947 to “ The Problem 
of Dirty Coal,” and referred to it again in 
its annual report for 1948. The subject was 
regarded as apparently so serious as to 
instigate The Times to publish a special 
article on “The Quality of Coal” in its 
issues of August 2nd and 3rd last. 

The high admixture of foreign matter in 
coal sent to the surface, though in some 
measure the consequence of the increase in 
mechanically cut coal as opposed to hand 
hewn, cannot be debited to that cause alone, 
seeing that the quantity mechanically cut 
is still little in excess of that so produced in 
the years immediately preceding the war. 
A contributory cause may be the consider- 
able admixture of ‘‘ opencast ”’ mined coal. 
But, certainly, in respect of the deep-mined 
coal, more care should be exercised in picking 
out large lumps of shale from the face con- 
veyor belts, and opencast coal should be 
subjected to rigorous cleaning. A striking 
instance of the necessity of maintaining a 
higher level of quality in our coal was given 
in The Times article already referred to. 
“‘ During one week in March, 1947,” it says, 
“ unsuitable fuel caused the loss in generation 
of 500,000kW. Yet, for fear that coals of 
desirable and consistent type and quality 
may not be made available in adequate 
bulk for many years to come, designers of 
the new power stations feel constrained to 
provide for burning high-ash fuels in the 
future, thereby continuing to forego the 
technical and economic advantages of suit- 
ably prepared coal.” 

It is not only the home consumer who 
suffers from the poor quality of our coal, 
but the export trade will in the future do so 
also when competition becomes more acute 
from foreign rivals. 


PRICES AND EXPORT 


That prices charged for coal have tended 
of late to increase is shown by the figures for 
“* proceeds ” recorded in the three quarters 
of the year before us. These are as follows :— 


First Second Third 
quarter quarter quarter 
es. d. a -¢ s. d. 
Cost per ton - 0 4-9... 4 2... 38 


That this increase is in some measure the 
consequence of the high prices obtainable 
in the export market is evident when we con- 
sider that the differential as between certain 
export and home prices during the second 
year of the Board’s regime stood at a little 
over 18s. per ton, and at November, 1949, 
it would appear to be about 35s. per ton. 
Some competing European coals—with the 
certain, but not sole, exception of some 
German varieties—stand still above British 
price levels. But there is the danger in 
charging high prices for export coal that if 
we raise our prices against foreign countries 
they may well retaliate by raising their 
prices for the food and other materials 
we require from them. 

It is interesting to note that the export 
price of South Wales steam coal in 1948 was 
334 per cent above the 1938 price. If the 
coal exported had been sold at home (as T'he 
Daily Telegraph pointed out in a leading 
article on June 23, 1949), the Board would 
have made a loss of £13 million on that year 
instead of a profit of £1} million. The home 
consumer is now paying about two and a half 
times the pre-war price for his coal. This 
high price threatens, as the Board recognises, 
the standard of living, and the security of 
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employment and earnings in the coal industry 
itself. 

That the industry will for the year 1949 
get well within the lower and upper limits of 
17,000,000 to 20,000,000 tons in the exports 
forecast in the Economic Survey was prog- 
nosticated by Mr. Hugh Gaitskell at a meet- 
ing held on October 13th last at the Ministry 
of Fuel and Power with representatives from 
all groups of the industry. The Chairman of 
the N.C.B., on January 10, 1949, gave the 
Government’s target for exports as 19,500,000 
tons, as against the Marshall plan target of 
23 million tons. But it must be borne in 
mind that Europe—as was pointed out in 
THE ENGINEER in the annual article on 
“ Coal in 1948 ”—is no longer starved of all 
types of coal. And, as was stated in an 
interesting article which appeared in The 
Financial Times of January 21, 1949, 
alluding to the state of the export market in 
1948, “‘ British coal came into sharper con- 
trast with that of European suppliers, 
namely, Germany and Poland. German coal 
is now on the average the cheapest exported 
in Europe. The price difference between, for 
example, British steam coal and that of the 
Ruhr works out at approximately 30s. a ton. 
Polish coal, a high-quality product, is dearer 
than the German, but lower-priced than the 
British coal of comparative quality. It is 
also available to Europe in considerably 
greater quantity than the coal from this 


country. In 1948 Polish exports totalled 
approximately 33 million tons, roughly 
double the exports from Britain.” 


It will be seen that unless prices are re- 
duced—and that implies also reduction of 
costs of production—we may not be able to 
maintain, far less extend, our export trade. 
During 1948, 15,935,911 tons of coal were 
shipped abroad, 10,505,337 as cargo and 
5,430,574 as bunkers. At the present time 
Western Germany heads the list of exporters 
of coal to European countries, and then, in 
order given, Poland, Great Britain and U.S.A. 
But there may be some leeway in demand still 
to be taken up. In answer to a question as to 
what would be the effects of devaluation on 
the coal industry, Mr. Gaitskell told the 
miners’ representatives, when he met them 
in London last October, that it would be 
easier for us to sell coal in areas which were at 
present dependent on coal from the United 
States of America; and that there were 
about 10,000,000 tons of American coal being 
exported yearly to Europe under the E.C.A. 
arrangements. 

LABOUR, EARNINGS, DisPuTES, ABSENTEEISM 

The earnings per man-shift worked—all 
ages—over the three quarters were as 
follows :— 


Value of 
Cash allowances Total 
earnings in kind, 
. « s <4, s. -d. 
First quarter : 
Underground... ... 35 4-9 1 7-0 36 11-9 
PEE: wos ose ce ED SD 1 4-0 24 11-3 
Seeond quarter : 
Underground... ... 35 7-1 1 5-2 37 0-3 
ns ae | 1 2-3 24 11-5 
Third quarter : 
Underground... ... 35 9-2 1 4-0 37 1-2 
Surface ... ... ... 23 9-2 a Eee 24 10-3 


The earnings of the actual coal-getters will 
exceed the figures given above in respect of 
the underground workers, for most of them 
are contract workers, whereas the offhand 
men, repairers, &c.—or most of them—are 
paid a datal wage. 

It has been estimated that during the first 
half of the year 765,000 tons of coal were lost 
through labour disputes, as against 662,700 
tons in the same period in 1948, and that 
absenteeism was then rising after an improve- 
ment in the earlier part of the year. 

Demands for increases in the minimum 
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rates of pay were forthcoming in the early 
summer, and at the annual conference of the 
National Union of Mineworkers, held at 
Porthcawl on July 7th, it was agreed to 
press for a ‘‘ substantial increase in minimum 
rates for all lower-paid workers.” The 
President, Sir William Lawther, courageously 
warned the miners about their attitude, when 
asking them to submit the resolution to the 
Executive for consideration. He said that the 
average weekly wage of mineworkers was 
£7 10s. and that the British miners enjoyed 
shorter hours than competing miners any- 
where in the world. ‘“‘ You are living in a 
fool’s paradise,” he remarked, “ if you think 
you are going to surmount the crisis in the 
way suggested.”- On December 12th last, 
however, a conference of all branches of the 
Scottish area of the Nationa] Union of Mine- 
workers in London unanimously approved 
a resolution in which it was stated that “‘ any 
attempt to suspend negotiations on the 
present claim for lower-paid workers in the 
mining industry, as decided at the annual 
conference, will have serious repercussions 
in the coalfield.” 

On May 8th, 24,000 miners in the Lanca- 
shire coalfield went on strike because the 
Coal Board refused to them “‘ concessionary ”’ 
coal. This demand for “concessionary ” 
coal is equivalent to a demand for an increase 
of wages. By May 10th 50,000 miners were 
on strike, sixty-four pits being idle, and an 
offer was made by the Coal Board by which 
the men demanding cheap “ concessionary ” 
coal would get it at pithead prices. By May 
13th 52,000 miners were on strike and sixty- 
five pits idle. They were called upon by the 
Executive Committee of the N.U.M. to 
resume work at once so that discussions 
could be reopened on their grievance. The 
miners in the Cumberland coalfield expressed 
a similar grievance. The strike ended on 
May 16th. The loss of coal to the nation by 
this strike amounted to about 400,000 tons in 
a fortnight. Nationally, at present, the 
Board supplies 2 million tons of free coal 
per annum to workers and 3 million tons 
more at reduced prices at a total cost in 1948 
of just over £5 million. Lancashire miners 
were offered by the Board coal in pit yards 
at dealers’ prices plus cost of delivery. The 
miners’ delegates decided against the offer, 
claiming 7 tons of coal per annum, at 10s. 
a ton, per household. Finally, early in 
December, an agreement was come to between 
the N.C.B. and the N.U.M. Executive to 
provide the Lancashire and Cumberland 
miners with cheap coal as from January 1, 
1950, namely, 6 tons of coal at 24s. a ton, 
miners from other areas who already receive 
“‘ concessionary ” coal contributing towards 
that for Lancashire and Cumberland. Thus, 
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those receiving 8 tons a year will contribute 
5 ewt with an additional 1 cwt for each top 
over eight from those receiving 13 tons. At 
the time of writing it seems likely that this 
agreement will be accepted. 

Before nationalisation of the mines “ con. 
cessionary ” coal was reckoned as part of 
wages, but not so under the new wage rates, 
Consequently the Lancashire and Cumberland 
miners as the only miners not in receipt of 
cheap or free coal felt they had a grievance, 

Another labour trouble which confronted 
the N.C.B. was the discontent amongst 
engine winders, which was evinced early in 
August and led to an unofficial strike. The 
N.C.B. does not recognise theEngine Winders’ 
Union as a negotiating body. Under pressure 
from the Minister of Labour the Winders’ 
Union stated that the strike was illegal. 
Some scores of pits were laid idle by the 
action of these keymen. In spite of the claim 
by the N.U.M. to be the only body entitled 
to conduct negotiations, the N.C.B. did 
eventually meet the representatives of the 
winders. The dispute dated back to a wage 
arbitration award in 1947, which left the 
winding engine-men in a less favourable 
position than, for instance, the deputies, the 
wage rates of whom used to be similar to the 
engine winders. This led to the formation of 
a union separate from the N.U.M. The 
trouble is now in process of settlement. 

The extended hours agreement came up 
for consideration by the N.C.B. and the 
N.U.M. at the end of March last—the scheme 
was introduced, we may remind readers, in 
1947 to assist in overcoming the coal shortage 
—the agreement terminating at the end of 
April, 1949. It consists in working an extra 
half-hour at the end of the five normal shifts 
or, alternatively, in working an extra Satur- 
day shift of 64 hours. The Board sought a 
renewal of the agreement for another year. 
The miners, on the other hand, asked for 
2s. 8d. war or cost-of-living bonus for 
Saturday shifts and a shorter Saturday shift 
for the Nottingham coalfield. These claims 
were refused by the N.C.B. Saturday work- 
ing has proved uneconomical, in the opinion 
of most of those conversant with the practical 
management of collieries, as being exceedingly 
costly. 

The Minister of Fuel and Power, at the 
meeting with the miners on October 13th 
last, already referred to, said that he was 
disappointed with the attendances of the 
miners at work, which, so far, on the year, 
were rather worse than for the previous year. 
He thought, however, that at the time he 
was speaking, they were round about the 
same level as a year ago. 

Voluntary absenteeism still runs at about 
the rate of 5 per cent. 


(T'o be continued) 


Engineering Workshops in 1949 


No. I 


— spirit of enterprise and confidence 
with which firms in the engineering and 
allied industries in this country are preparing 
to meet competition in the future has been 
well shown during recent years, not only by 
the large re-equipment and reorganisation 
programmes which have been carried out, 
but also by the considerable amount of exten- 
sion and new building work which has been 
undertaken to increase productive capacity. 
That much of this work has been carried out 
in the face of the difficulties caused by short- 
ages of materials and the controls which 
have been placed upon industry makes all 


the more praiseworthy the achievements of 
the firms concerned. 

During the year which has just concluded 
a number of well-known firms have added to 
their capacity by the opening of new estab- 
lishments and completion of extensions to 
existing premises, some of which have been 
referred to in our columns and many of 
which are well worth putting on record. In 
this review, therefore, we propose to deal 
briefly with a number of these new factories 
and works extensions and to refer to some 
large-scale re-equipment programmes which 
have been carried out. We cannot, unfor- 
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tunately, hope to refer to all work of this 
character that was going on in 1949. For 
there was very widespread activity. But we 
think this article will serve to show with how 
much energy the productive capacity of the 
engineering industry is being increased. 


ELEoTRICAL FACTORIES 


On Plate 7 is illustrated a new factory 
with a floor area of some 121,600 square feet, 
now in an advanced state of completion at 
the Rugby works of the British Thomson- 
Houston Company, Ltd. This factory, in 
part of which production has already started, 
is being equipped with modern plant for 
the manufacture and testing of the largest 
electrical plant which will be required 
in the forseeable future. It has been built to 
meet the ever-growing demand for very 
heavy plant, such as hydro-electric generators 
and other rotary electrical machinery, as 
well as power transformers, and when fully 
equipped will considerably increase the com- 

any’s manufacturing capacity. 

The new building, which was described in 
some detail in our issue of July 22nd last, is 
a steel-framed structure, 500ft long. Its 
90ft wide main bay is flanked on each side 
by annexe bays, 40ft and 30ft wide respec- 
tively and having galleries above. These 
annexes extend along the full length of the 
main bay. 

Practically the whole area of the main bay 
is served by two overhead travelling cranes, 
each of 110 tons capacity, which can be 
coupled together by means of a lifting beam 
to raise loads of up to 200 tons. Lighter 
work is handled by a 50-ton travelling crane 
with a 25-ton auxiliary hook, and 2-ton 
capacity jib cranes with a 30ft working 
radius, which are fitted to the lower part of 
each of the stanchions in the main bay. The 
annexes are also well served with both over- 
head travelling and jib cranes. For the 
manufacture of heavy equipment a wide range 
of the latest designs of large machine tools 
has been laid down. In addition to large 
vacuum vessels for transformer winding im- 
pregnation there are deep erection pits and all 
kinds of electrical test apparatus. Excellent 
natural lighting is provided throughout the 
building and the artificial lighting gives a 
general illumination of 17 foot-candles over 
the whole area of the floor. 

Provision has been made for a future 
extension, which will double the length of the 
new factory, and for this purpose the south 
end gable wall has been built of steel sheeting, 
which can be easily removed when necessary. 
Outside the north end of the building, which 
is shown in our illustration, space has been 
left for the erection at some future date of a 
building to house a high-voltage testing 
plant. 

Another photograph on the same plate 
shows the advanced state of construction of a 
new works extension at the Witton works of 
the General Electric Company, Ltd. This 
new factory, when finished, will have cost 
about a million pounds, and it will increase 
the company’s manufacturing floor space by 
100,000 square feet. Constructional work 
has been in hand for about a year and a 
certain amount of production has already 
been started in the finished sections, although 
some months must pass before it is ready for 
full-capacity working. 

The main shop in this new building is 70ft 
high to the eaves and 90ft to the roof ridge. 
When it is finished and all the manufacturing 
equipment installed the company anticipates 
that it will be in a position to meet all 
demands for generating plant, including sets 
up to 100MW output. 

Tn May last a new factory at Motherwell, 
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which had been taken over from the Ministry 
of Supply, was officially opened by the 
Metropolitan-Vickers Electrical Company, 
Ltd., and Newton Victor, Ltd. This factory 
consists of modern single-storey buildings 
with a floor area of 300,000 square feet. 

The Metropolitan- Vickers company is using 
rather more than half of the area available for 
the manufacture of certain types of meters, 
instruments, relays and the large-scale pro- 
duction of a house service meter. In the 
Newton Victor section of the works manu- 
facture of Metrovick X-ray apparatus is 
combined with the activities of the Victor 
X-ray Corporation and the scientific instru- 
ments made by Newton and Wright, Ltd. 
Both sections of the factory are self-contained 
with their own essential feeder departments, 
which work independently of each other 
and are equipped with up-to-date pro- 
duction plant. On this page we reproduce 
a photograph from our issue of June 3, 1949, 
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mechanisation. In keeping with the present 
Home Office requests and recommendations 
for improved amenities in foundry working 
conditions, the building was not laid out with 
a sand floor and all work is carried out 
directly on the concrete floor. In laying out 
the building particular attention was given 
to the provision of good working conditions, 
and to this end effective natural and artificial 
lighting and efficient means of ventilation 
have been introduced. 

In this foundry a majority of the large 
moulds are made on roll-over machines and 
dried in ovens, 25ft long, 14ft wide and 10ft 
high, on one side of the building. They are 
assembled and poured in a large open space 
near the metal melting cupolas. 

The mechanised section of the foundry has 
been laid down for the batch production of 
small castings and in it a line of five moulding 
machines is fed with prepared sand from an 
overhead conveyor belt. After ramming, the 





METROPOLITAN-VICKERS’ INSTRUMENT ASSEMBLY SHOPS 


in which the factory was described in some 
detail. This illustration shows the instru- 
ment assembly department, which is a good 
example of the clean, well-lit, spacious con- 
ditions prevailing in the new factory 


FounpDRIES 


The efficiency and working conditions in 
a majority of foundries, both in this 
country and abroad, have long left much to 
be desired. During recent years, however, a 
number of firms in this country have given 
serious attention to the question of improving 
foundry lay-out and working conditions, and 
a considerable amount of progress has been 
made in this direction. 

In the course of the past twelve months 
we have had opportunities to see a number of 
recently improved and new foundries of some 
well-known firms where modern methods have 
been introduced. 

One of these new establishments was that 
of W. H. Dorman and Co., Ltd., of Stafford, 
at which production started in June. This 
new foundry has a main floor area 450ft long 
by 90ft wide, and was built to allow the 
space occupied by the original foundry to be 
absorbed into the production machine shops, 
for which room for expansion was urgently 
required to meet the increasing demand for 
the firm’s oil engines. In laying down the 
new foundry the opportunity was taken to 
adopt the latest practices in foundry tech- 
nique and introduce a large measure of 


pairs of half-moulds are placed in correct 
order on two roller conveyors leading to a 
pouring station. During their passage along 
the conveyors the moulds are cored, closed and 
clamped ready for casting. The pouring station, 
illustrated on page 16, consists of a long 
closed circuit of rollers, and on one side of the 
circuit a series of turntables connects it with 
the conveyors from the moulding machines. 
When the moulds pass on to the turntables 
they are swung round in line with the pouring 
station rollers and pushed to the pouring 
point. Here the moulds are filled from two 
5-cwt hand-operated ladles supported on an 
overhead runway. The castings cool as 
the moulds are pushed along the rollers to the 
end of the pouring section, where the boxes 
are knocked out on an electrically operated 
vibrating grid set in the floor. The sand 
falling through the grid is transferred to a 
sand preparation plant and the castings are 
hung on pendulum conveyors, which carry 
them to the fettling department. The foundry 
with its present lay-out and equipment is 
capable of producing castings of 3 tons or 
more in weight. , 
Another new foundry, which started pro- 
ducing castings in 1949, was that built at 
Nacton, on the outskirts of Ipswich, by 
Ransomes, Sims and Jefferies, Ltd. This 
foundry was built to provide more space 
for the production lines at the parent works 
in Ipswich, and make possible the intro- 
duction of the latest improvements in mould- 
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ing technique and mechanisation. It is 
devoted to the production of the wide range 
of castings used in the manufacture of the 
firm’s agricultural machinery, electric vehicles 
and other products. 

The new foundry, to be seen in the illustra- 
tion on this page, is divided roughly into two 
separate sections, one for general casting pro- 
duction and the other for the quantity pro- 
duction of ploughshares. A high degree of 
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on an underground conveyor belt to the 
reconditioning plant. 

This foundry was illustrated and described 
in some detail in THE ENGINEER of November 
4th last. 


Or REFINERIES AND CHEMICAL PLANTS 


During the year a good beginning was 
made in laying down new oil refineries and 
their associated chemical plants, which, 





POURING CONVEYOR IN DORMAN MECHANISED FOUNDRY 


mechanisation, introduced at the outset, is 
being extended to satisfy the demand which 
exists for the general run of castings and for 
ploughshares, which have to be turned out 
by the thousand each day. 

Molten metal is supplied to the two 
sections of the foundry from a common 
cupola house at one end of the main building, 
and the cores from a central core shop 
equipped for the production of some 60,000 
share cores alone each week. 

The share making section is laid out in 
four 150ft long, 45ft span bays connected by a 
covered passage to the three 275ft long, 45ft 
wide bays of the general foundry. In the 
share making a very high degree of accuracy 
is called for, as the castings are made to con- 
sistently close dimensions to ensure inter- 
changeability without necessity for machining 
to size after fettling. 

At present one bay of the general foundry 
has been completely mechanised for the pro- 
duction of light castings and the other two 
bays are used for the floor moulding of 
medium and heavy castings. j 

In the light mechanised bay machines are 
arranged in pairs at working stages, a machine 
being placed on each side of a 4-ton capacity 
sand hopper fed with reconditioned sand from 
the overhead belt conveyor. Arranged in 
front of-each pair of machines is a “ U ”- 
shaped roller conveyor, on which the mould 
boxes are set. At each working stage, one 
machine makes the top half of the mould and 
the other the bottom half. The moulds are 
cored and closed on the roller conveyors and 
when a batch is ready for pouring, ladles of 
metal are brought from the cupolas along an 
overhead runway, which runs the length of the 
bay and has branches extending over each of 
the mould roller conveyors. The castings are 
knocked out on floor grids adjoining the 
machine feed hoppers and the sand is carried 





when in full operation, will produce much 
needed supplies of fuels, solvents and chemi- 
cal products from crude oil from the Middle 
East oilfields. Two of the larger of these 
plants, completed and commissioned during 
the year, are shown on Plate 6. 

One of the first to be completed was the 
Shell chemical plant at Stanlow, Cheshire, 
near Ellesmere Port, alongside the Shell 
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and a mixture of light components. The 
mixture thus obtained is then fed to a gas 
separation unit and is there split up into 
five fractions. These comprise a light gas 
for burning, three other fractions containing 
hydrocarbons with chains of three, four and 
five carbon atoms, and a volatile liquid, 
which after treatment is blended with motor 
fuel. The five atom fraction is again cracked 
and returned to the stream. 

From the three carbon atom fraction, 
which contains only propane and propylene, 
there are then formed isopropyl alcohol, 
acetone, and methyl isobutol ketone by 
chemical treatment with sulphuric avid. 
From the four carbon atom fraction, secon. 
dary butyl alcohol is first formed, and sub. 
sequently further chemical actions are em. 
ployed to produce methyl ethyl ketone. 
The chemical products thus produced are 
again distilled and purified. 

The plant is complete with its own acid 
recovery and concentrating plant, its own 
water treatment plant, its power plant, and 
its cooling tower. Many British firms 
co-operated with American designers and 
firms in building this fine plant, about which 
we hope to provide a more detailed descrip- 
tion in a later article. 

At the end of September, the new 40,000 
barrels per day crude distillation unit was 
put to work at the National Oil Refineries 
of the Anglo-Iranian Oil Company, Ltd., 
at Llandarcy, South Wales. A_ general 
view of the new plant is reproduced in 
Plate 6. The addition of this new large 
unit will, we understand, treble the capacity 
of this refinery. The unit is designed to 
run on Middle East crude stock and to pro- 
duce light and heavy benzines, heavy naptha, 
paraffin, gas oil and oil fuels. 

Crude oil supplies are withdrawn from 
Queen’s dock, Swansea, some 4 miles 
distant by pipe-line, and the finished pro- 
ducts can also be piped back to the dock 
for shipment. The plant comprises a 
primary tower and an atmospheric column, 
which are 90ft and 135ft high respectively. 
A large pipe-heater with a rated capacity 
of 108,000,000 B.Th.U. per day serves the 
primary and secondary services. The new 





NEW FOUNDRY OF RANSOME SIMS AND JEFFERIES, LTD. 


refinery on the Manchester Ship Canal. 
The view reproduced in Plate 6 shows the 
fractionating and distilling plants in the 
background with the pressure storage tanks 
in the foreground. 

The feed stock for the plant is gas 
oil, which is cracked at a high tem- 
perature, producing light gases, volatile 
fluids and a heavy residue. These products 
are then roughly separated in the fractionat- 
ing plant to produce a heavy oil for burning 


distillation bench covers almost 2 acres 
and more than 2300 tons of steel were used 
in the construction above ground. A 
20 m.g.d. natural draught tower for cooling 
water was erected to serve the plant. The 
plant was finished to schedule and is now 
dealing with an overload capacity of about 
45,000 barrels per day. ‘It was built by 
D. and C. and William Press, Ltd., which 
was formed early in 1949 as a consortorium 
cf the Demolition and Construction Com- 
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pany, Ltd., and William Press and Son, Ltd. 

The order was obtained from E. B. 
Badger and Sons..(Great Britain), Ltd., 
for the distillation plant and direct from 
N.O.R., Ltd., under the instructions of 
Messrs. Ewbank and Partners, Ltd., its 
consulting engineers, for the contract for all 
off-site facilities cennected with the new 
unit. The towers were supplied by Newton 
Chambers and Co., Ltd., and other prin- 
cipal parts of the plant by Head, Wrightson 
Supplies, Ltd., the plant being built to 
Messrs. Badger’s designs. Work is now 
proceeding on the second and third stages 
of the Llandarcy refinery extensions and 
the associated work at the Swansea oil- 
tanker terminal. 

In an illustrated article published in 
our issue of October 21st, we described the 
new chemical plant of Petrochemicals, Ltd., 
at Partington, near Manchester, which is 
now nearing completion. It comprises 
aromatic cracking units, and a fractional 
distillation unit, and the feed stock 
is a light distillate, which is brought to the 
company’s own wharf on the Manchester 
Ship Canal by tankers. The company’s 
present programme includes the production 
of over sixty chemicals, which will find exten- 
tive use in many industries, including the 
textile industry and the pharmaceutical, 
paint, rubber, printing ink, and dyestuff 
industries. A product of special interest 
to engineers is Dowtherm A, a new heat- 
transfer medium, a eutectic mixture of 
diphenyl and diphenyloxide, which possesses 
a normal heat range of 400 deg. to 700 deg. 
Fah., its boiling point at atmospheric pressure 
being 500 deg. Fah. It can be used under 
vacuum and it has a vapour pressure of 88lb 
per square inch gauge at 700 deg. Fah., 
whereas steam has at the same temperature 
a pressure of over 3000 lb per square inch. 

We are able to report that good progress 
is being made with the work on the new 
Fawley refinery of the Anglo-American Oil 
Company, Ltd., near Southampton. It 
will have a designed capacity of over 
500,000,000 tons of petroleum products 
per year, and is expected to be ready for 
working in January, 1952. 

Work is now well in advance of schedule 
on the building and completion of the labour 
camp for 750 constructional workers, which 
will later be increased to accommodate over 
1400 men. The preliminary levelling and 
clearing of the site has started. Over 
1,000,000 cubic yards of earth and gravel 
have to be shifted. Isler wells, six in num- 
ber, are being drilled to furnish fresh-water 
supplies for the refinery plant. One of the 
first buildings is to be a large, permanent, 
steel-framed shop, with a length of 800ft 
and a width of 180ft. It will form the work- 
shop and stores, with offices, and will be 
equipped with modern machine tools. 

The construction of a suitable harbour for 
tankers of large capacity at Fawley is occupy- 
ing the attention of Messrs. Rendel, 
Palmer and _ Tritton, the consulting 
engineers for this work, and a scheme is 
being prepared for four to five tanker berths. 
The feed stock for this new refinery will, 
like that of the others already mentioned, 
come from the Middle East oilfields, through 
the medium of the Anglo-American Oil 
Company’s associated companies, the Irak 
Petroleum Company, Ltd., and the Anglo- 
Iranian Oil Company, Ltd. 

The large-scale production of fuels and 
chemicals made from crude oil bought in a 
sterling market in plants such as_ those 


‘described above should greatly help British 


economy and industry. 
(T'o be continued) 
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Obituary 


ROBERT JAMES McLEOD 


THE gear-making industry has lost an 
outstanding personality through the sudden 
death, following an illness on Tuesday, 
December 27th, of Mr. Robert . James 
McLeod. He was chairman and managing 
director of the Power Plant Company, Ltd., 
of West Drayton, Middlesex. 

Mr. McLeod, who was sixty-seven years of 
age, was trained as a marine engineer and 
studied at the Technical College, West 
Hartlepool, and at the Marine School, South 
Shields. He served his apprenticeship with 
Richardsons Westgarth and Co., Ltd., and 
marine experience attracted him. Having 
gained his Extra First Engineer’s Board of 
Trade Ticket he went to sea as chief engineer 
with the Furness Line. But in 1913 he took 
a shore job and became general manager of 
the Steam Fittings Company, Ltd. Five 
years later, in 1918, he joined the board of 
the Power Plant Company, Ltd., of West 
Drayton, as managing director, a position 
which he continued to hold with distinction 
until his death. For the last ten years of his 
life he was also the chairman of the company. 
During the thirty odd years he spent with 
the firm, its works were repeatedly extended, 
and the plant modernised to deal efficiently 
with the increased volume of business. Mr. 
McLeod’s own work in connection with the 
development and improvement of gear- 
cutting processes and plant was important, 
and it was he who introduced the “ Finroc ” 
process of gear shaving, of which he was the 
sole patentee. He took an active part in 
founding and running the British Gear 
Manufacturers’ Association, of which he was 
a Founder Member and a Past-President. 
He was the first president of the West 
Drayton Chamber of Trade. He was, on 
the technical side, a member of the Institute 
of Marine Engineers and the Institute of 
Metals, while his more general interests were 
represented by his Fellowships of the Royal 
Society of Arts, and the Royal Empire 
Society, and his Presidency of the London 
branch of the Clan McLeod Society. His 
death will be mourned by a wide circle of 
friends, and especially by his staff and 
workmen, by whom he was always readily 
approachable. 


WALTER DUCKITT 


It is with deep regret that we record the 
death on Tuesday, December 27th, in 
hospital in- Birmingham, of Mr. Walter 
Duckitt, the founder and chairman of the 
Moss Gear Company, Ltd., of Tyburn, 
Birmingham, 24. 

Mr. Duckitt, who lived at ‘‘ Nether 
Barrow,” Keepers’ Road, Streetly, Staf- 
fordshire, was seventy-five years of age. 
He was born in the Parish of Moss, near 
Doncaster, in 1874, and was the son of a 
Yorkshire farmer. On completing his early 
education he studied engineering subjects and 
served his apprenticeship with Marsdin and 
Co., of Heckmondwyke, Yorkshire. Then 
he had a varied experience. From 1900 till 
1902 he was for one year each with Henry 
Berry and Co., Ltd., of Leeds, and Walker 
Brothers, Ltd., of Wigan. In 1902 he joined 
the firm of Herbert Morris and Bastert, 
Ltd., of Loughborough (later Herbert Morris, 
Ltd.), and became assistant manager. Later, 
after a short period with the gas engine sec- 
tion of Kynoch, Ltd., as outside representa- 
tive, he became associated with the Austin 
Motor Company, Ltd., of Northfield and 
remained with that company until 1907, 
when he became outside representative for 
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the machine tool firm of Charles Taylor, Ltd., 
of Birmingham. About 1910 his attention 
was attracted to the manufacture of precision 
gears for the motor industry, and soon after 
that time he started his own business, as the 
Moss Gear Company, Ltd., in a disused 
mineral water factory. By the outbreak of 
war in 1914 the business was well established, 
and during the war the shops were enlarged 
to employ 500 men. In 1918 Mr. Duckitt 
decided to confine the firm’s activities to the 
production of automobile gears and com- 
ponents. By 1927 further extensions were 
required and the company acquired 140 
acres of farm land at Tyburn, on the out- 
skirts of Birmingham, and began to build 
its own factory. By 1928 the whole of the 
plant was transferred to the new works 
without any production hold-up, and the 
number of workers was again doubled to 
over 1000. 

During the second World War the firm was 
fully occupied on high priority work, which 
included, in addition to motor units, engine 
gears, and gearing for the Mulberry Harbour 
scheme. Mr. Duckitt’s active interest in 
his company remained undiminished until 
recent illness caused him to enter hospital. He 
was very proud of his staff and workmen, and 
a year ago 150 men celebrated twenty years 
of work with the firm. Mr. Duckitt was a 
member of the Institution of Mechanical 
Engineers. 





Mr. Karl Baumann’s 
Retirement 


Arter forty years’ service with the Metro- 
politan-Vickers Electrical Company, Ltd., Mr. 
Karl Baumann retired on December 31st from 
the board of the company and from his position 
as chief mechanical engineer. Mr. Baumann 
received his technical education at the Federal 
Technical College of Switzerland, Zurich, under 
Professor Stodola, whose assistant he subse- 
quently became. He joined Metropolitan- 
Vickers in 1909 as turbine engineer to take in 
hand the development of the Rateau impulse 
turbine, and in the following year was appointed 
chief engineer of the engine department. In 
1912 Mr. Baumann was made chief mechanical 
engineer in charge of the company’s mechanical 
products, and in 1927 he was appointed a special 
director and a member of the executive manage- 
ment board. He was elected a director of the 
company in 1931. Mr. Baumann’s work on 
steam turbines and in the field of gas turbine 
practice is well known, and many aspects of 
it have been presented during the course of 
his distinguished career in the papers which 
he has contributed to the ‘‘ Proceedings” of 
the Institution of Mechanical Engineers and 
the Institution of Electrical Engineers. Among 
them, special mention may be made of the 
Thomas Hawksley Lecture which Mr. Baumann 
delivered to the Institution of Mechanical Engi- 
neers in 1948 on the subject of “‘ Heat Engines,” 
and in which he reviewed the developments 
of the preceding thirty years and forecasted 
future trends. For his contribution to the 
advancement of mechanical engineering science 
by way of invention, design and investigation, 
communicated in part in that lecture, he was 
awarded the 1948 James Clayton Prize. Mr. 
Baumann’s successor as chief mechanical engi- 
neer and as a director of Metropolitan-Vickers 
Electrical Company, Ltd., is Mr. Norman Elee, 
M.Se.Tech., M.1.E.E., who was appointed 
assistant chief mechanical engineer in 1948. 
Mr. Elce joined the company as a college appren- 
tice in 1920, and from 1926 to 1941 was 
responsible for industrial turbine applications 
and for work on marine turbines. In the 
recent war Metropolitan - Vickers formed a 
new section for special work concerned with 
the military use of atomic energy, and in that 
connection Mr. Elce visited the U.S.A. as a 
member of the British team under Sir Wallace 
Akers. 
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A Retrospect 


Year by year since January, 1857, 
though under a variety of headings, of which 
“A Retrospect” is only thirty years old, 
we have looked back in the first issue of each 
year to review the work done in the year 
just ended and to detect, if we can, trends of 
thought or action that may influence the 
future. Sometimes the job of preparing 
such a survey has been easy, for so much 
happened in the year under review that 
limitations of space alone restricted what 
we desired to say. But about other years, 
probably the happier ones, there has been 
less to write. What'is there to say of 1949 ? 
In which category are we to place it? Cer- 
tainly it was no common year; certainly it 
was not serene. Indeed, at first we glance 
back at it with a feeling of strong distaste 
and a desire that it should be hurried to its 
grave unhonoured and unsung. For, in the 
economic field, it proved disastrous. 

Yet 1949 started upon a note of 
high confidence. After struggling with 
adversity in war and peace for a decade 
Britain seemed at last to be clambering out 
of the slough of despond. There was abroad 
a feeling—deceptive enough events proved 
it to be !—of prosperity around the corner. 
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For towards the end of 1948 export figures 
were high and still rising higher. Moreover, 
allowing for the effects of “ invisibles ”’ 
in the account, they seemed ample to meet 
the cost of imports. There was practically 
no unemployment and hardly an industry 
that was not overloaded with orders on 
export as well as home account. Despite 
the fact that the wage freeze was not proving 
very effective and that wages were therefore 
rising, more goods were slowly appearing 
on the home market, prices were reason- 
ably stable, and controls were being 
slackened. One cloud alone cast any con- 
siderable shadow over the scene. Upon 
its “‘ dollar ’’ account Britain and the sterling 
area were still so heavily in deficit that only 
Marshall Aid from America on a generous 
scale could permit the maintenance of 
standards of living at a reasonably high 
level and stave off that unemployment which 
must result if the raw materials for industry 
could not be bought abroad. But even that 
problem, so rosy did the prospect look, 
appeared less critical than it had been. To 
be sure, progress towards its resolution was 
slow. But it seemed certain enough, and 
even if in its resolution it was proving neces- 
sary to restrict imports from dollar areas 
and to seek elsewhere for alternative sup- 
plies, a policy unpopular amongst American 
exporters, that was a problem as much for 
the Americans to solve as for ourseives. 
For, after all, if America wished to export 
to the world she must also learn how to 
import from it ! 

But despite that apparently bright pro- 
spect Britain had to bear in 1949 “ the sicken- 
ing pang of hope defer’d.” For what a 
change had been revealed by midsummer ! 
In January and again in March record 
quantities of goods were sent abroad valued 
at £164,322,882 and £165,862,824 respec- 
tively, fully supporting expectations of the con- 
tinued recovery of Britain’s prosperity. But 

“ Hopes have precarious life 

They are oft blighted, withered, snapped sheer off 

In vigorous growth and turned to rottenness.” 
In June and July, both months that in 
previous years had seen records broken, 
exports reached in value only £147,519,872 
and £145,957,770 respectively, and mean- 
while, since the growth of imports had con- 
tinued unchecked, the trade gap had widened 
to a gulf so broad that even the more 
sanguine could no longer pretend that 
“*invisibles’’ could span it. Moreover, a 
state that revealed matters to be far 
worse, a recession of trade in America, a 
recession so slight as to affect American 
output very little, had effects alarmingly 
serious upon the sterling area’s “ dollar ”’ 
exports. Indignity soon followed. For a 
time the British Government set its face 
against that devaluation of the pound, 
which the Americans were freely claiming 
was essential to bring sterling prices into 
line with world prices ‘and which other 
nations, too, were beginning to feel was, even 
if not essential, at least now inevitable. 
But events proved too strong. The sterling 
area’s dollar reserves were insufficiently 
deep to resist the consequences of a lack of 
confidence which caused what was, in effect, a 
“run” upon the sterling area’s “ dollar” 
bank. In September, with that startling 
suddenness that must always accompany 
such an action, Sir Stafford Cripps capitulated 
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and overnight the value of the pound dropped 
from 4.03 to 2.80 dollars. 


DEVALUATION 


The decision to devalue the pound, forced 
upon an unwilling Government, constituted 
by far the most prominent event of the year 
and shook the economies not only of this 
country, but of nearly every other country 
in the world outside the dollar areas. It 
remains to be proved whether it will be 
successful in restoring equilibrium to the 
British economy, and its effects upon oversea 
trade and standards of living within this 
country still remain to be experienced in the 
present year. Yet, prominent as the event 
seems, towering in solitary state above the 
apparently lesser events of the year, it will 
only be historians of the future who will be 
able to see it in the true perspective of the 
post-war years and judge rightly its true 
importance. For it is probable that events 
of the year less immediately obvious at a 
backward glance will turn out in the end to 
have been more important than that event 
which peculiarly arrested the attention of 
our day. It was with a sense of humiliation 
that responsible British people learnt that 
a currency once regarded throughout the 
world as one stable as a rock, the very 
symbol of Britain’s economic strength and 
good faith, had, for the second time in twenty 
years, fallen in the world’s esteem. But at 
the same time the British people were quietly 
and confidently seeking ways out of their 
difficulties. The enforced devaluation of 
sterling merely gave a greater point and 
fervour to activities that were already being 
energetically carried on when it occurred. 
Those activities particularly centred around 
the raising of productivity in this country, 
the improvement of industry’s designs, tech- 
niques, equipments and methods, and around 
the acquirement by sufficiently large numbers 
of men of the necessary technical and tech- 
nological training to ensure that the work 
was well carried out. Those hopeful activities 
dictate the theme of this ‘‘ Retrospect.” For 
within the engineering industry there was 
hardly a field of work that was not influenced 
by them during 1949. 

PRODUCTIVITY 

Long before the pound sterling was 
devalued it had become abundantly obvious 
that for economic survival as a power in a 
competitive world Britain must depend upon 
an increase in its national output. Devalua- 
tion emphasised the additional point that 
the goods must be produced at prices that 
the world is prepared to pay. As one of the 
consequences of devaluation it will now be 
necessary for this country to export more 
goods than ever merely to pay for the same 
quantity of imports as before. Moreover, 
one of the main objects of devaluing the 
pound will not be attained unless there 
results encouragement to British firms to 
export to dollar areas. It follows that if 
markets British manufacturers have estab- 
lished for their goods in the sterling and 
other areas are not to be neglected (and 
so probably lost to competitors) the 
increased flow of goods to dollar markets can 
be obtained only by starving the home 
market (thereby causing a ‘fall in living 
standards at home), or through a generous 
increase in national output. The problems 
of raising productivity throughout industry 
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were, in consequence, in nearly everyone’s 
thoughts as the year ended, and even the 
leaders of the Trades Union Congress were 
unwillingly forced to recognise that in the 
prevailing circumstances, even though the 
cost of living rose, increases in wage rates 
could only lead to an inflationary rise in 
prices too; that, in short, their followers 
must inevitably endure, temporarily, while 
productivity was building up, a fall in 
standards of living. For, after long con- 
sideration and the study of many alter- 
natives, they issued a document in December 
boldly recommending that wage rates should 
be “‘ frozen ”’ at existing levels until January, 
1951, and that wage stability should apply 
even in those industries in which wages 
normally vary with the cost of living under 
sliding scale agreements. That document and 
the whole subject of the attitude of labour to 
the economic situation are discussed else- 
where in this issue in an article by Mrs. 
Gertrude Williams. 


PRODUCTIVITY AND ENGINEERS 


It is, of course, peculiarly the job of engi- 
neers to find the means of boosting produc- 
tivity. It is the power they make available 
and the tools they build that multiply the 
output of human labour. Nor did engineers 
fail to play their part during 1949. Ever since 
the end of the war the engineering industries 
have been carrying far more than their pre- 
war share in the national output and their 
contribution to the export trade has been 
much higher than that of many others. 
Moreover, the expansion of the industry’s 
activities has been taking place at a pace 
limited not by engineers’ desires, but by 
Governmental controls and shortages of mate- 
rials. Some conception of the great amount 
of work in hand is provided by an article in 
this issue describing some of the new shops 
and works extensions, upon the construction 
and equipment of which work was proceed- 
ing during 1949. 

But the re-equipment of industry that 
it is the job of engineers to provide can only 
be undertaken slowly—the more slowly since 
so much of the plant manufactured must be 
sent abroad to pay for imports—whereas 
Britain’s need for increased output by all 
industries is immediate. Again and again 
therefore throughout 1949 it was stressed 
that through more efficient management, 
through rearrangement of working methods, 
through the wider use of “ incentives 
schemes,”’ through the removal of restrictions 
hampering productivity, whether imposed 
by employers or employed, and through 
savings in the use of materials and fuels, 
it should be possible very substantially to 
increase output from existing equipment. 
Those were points stressed in general and 
in detail at numerous conferences and meet- 
ings. Attention given to them was undoubt- 
edly responsible for much of the increase in 
the national output during 1949 of some 6 
or 7 per cent above that of 1948, to which 
Sir Stafford Cripps referred in his New 
Year statement, sent to the Economic Co- 
operation Administration in America. There 
began, too, to come in during the year the 
reports of teams from British industry that 
had visited America under arrangements 
made by the Anglo-American Productivity 
Council. The very first of those reports 
turned out to be a stimulating and invi- 
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gorating document which not only had much 
of technical importance to say about Ameri- 
can methods but which also clearly revealed 
a psychological attitude amongst all classes 
in America welcoming productivity in all 
its forms that might with advantage be 
fostered here. The team concerned, organ- 
ised by the British Steel Founders’ Associa- 
tion, led by Mr. F. A. Martin, and representa- 
tive of the industry from Board Room to 
shop floor, estimated that the output of 
American steel foundries was 50 to 90 per cent 
higher per head than here. It remarked that 
“high productivity is consciously sought 
under the compulsion of the keenly com- 
petitive spirit which is inseparable from 
modern America and encouragement is given 
to all employees in the American steel found- 
ries to produce at a high rate,’’ thus em- 
phasising in a single sentence certain virtues 
of private enterprise and the advantages of 
incentive payments. At a conference held in 
this country towards the end of the year 
to study and discuss this report, it was 
held that output in British steel foundries 
could be and ought to be raised 20 to 25 
per cent merely by the more efficient use of 
existing equipment. It is probably true 
to say that corresponding increases are 
possible in many engineering factories and 
very much larger increases in certain other 
industries. 

But examination of the problem of raising 
productivity was not confined to comparisons 
between British and American methods and 
the attitudes of the respective peoples to 
improved methods and machines. In this 
country, active examination and criti- 
cism of means of improving productivity was 
being pushed on. Near the end of the year, 
for instance, simultaneously with the publica- 
tion of the report of a team that went 
over to America under the leadership of 
Major-General J. 8. Crawford, to study the 
effects upon productivity of “ simplification ”’ 
in American factories, there appeared in 
this country a report from a Committee 
under the chairmanship of Sir Ernest 
Lemon on “ Standardisation, Simplification 
and Specialisation.” Seldom has there 
appeared a document that so briefly and 
wisely summed up and reviewed all the 
factors affecting a complicated subject. 
Amongst its recommendations there was one 
suggesting a very considerable development 
of the activities of the British Standards 
Institution. The report made it abundantly 
clear that there is plenty of scope for fur- 
ther standardisation, simplification and speci- 
alisation in British industry without loss 
of desirable variety, and that through their 
adoption output could very substantially 
be increased and costs reduced. 


TECHNOLOGICAL EDUCATION 


But it is of little use improving methods 
of production and sending out goods at 
prices purchasers should be willing to pay 
unless the right kinds of goods are produced. 
If Britain is to expand her exports to the 
world in competition with other European 
nations and America and to maintain markets 
in countries such as, for instance, Australia, 
South Africa and India, which are rapidly 
developing industrially, it is essential that 
British goods shall not only retain the high 
quality for which they are renowned but 
shall also be technically in advance of those 
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produced elsewhere. It became widely 
appreciated after the war that though 
in pure science and in fundamental 
thinking and in research, the work of Britain 
was well abreast of that of the world, 
far more knowledge had been acquired 
than had ever been employed practically 
in industry, and that British industry had 
been even less quick than industries in other 
countries in the application of such know- 
ledge. The cause was traced to a shortage 
in Britain of men trained in the technology 
of industry. By 1949 therefore it was 
generally accepted that there must be a 
great increase in the facilities for technical 
and technological education. The questions 
that began to be thrashed out in conferences 
and meetings and in correspondence in the 
Press related to where and when tech- 
nological education should be provided, 
and as to how facilities for technical 
education could be expanded. 

Let us take technological education first. 
Should universities provide it as some 
already do ? Should it be the job of technical 
colleges, as to some extent it has always 
been? Or ought new technological colleges 
to be specially provided, as suggested by the 
Percy Committee ? Should the education be 
given at the undergraduate stage, leading to 
some such award as a degree or a diploma ? 
Or should technological courses be post- 
graduate? Amongst engineers opinion 
seemed to be crystallising into a firm belief 
that technical training should be distinct from 
technological training and that before a 
technological education is begun funda- 
mental training such as is now provided by 
degree courses should be concluded. But if 
technological training is to be post-graduate 
it is obvious that industry must be prepared 
to release at least its junior members from 
their ordinary work to undergo the courses, 
and though it is certain that many progressive 
engineering firms would count it an advan- 
tage to be able to send their young men to 
such courses it remains to be seen how far 
the industry at large will be prepared to do 
so. As for the place at which the instruction 
is to be given, it seems to us likely that 
university courses, technical college courses 
and technological college courses will even- 
tually all become simultaneously available. 
For the courses provided by those bodies 
would, no doubt, be to some extent dissimilar 
in character and content. But if, as may 
become necessary, it proves essential to 
provide at least some courses at pre-graduate 
stage, we doubt whether universities are 
bodies that ought to undertake it. 

But if technological education is thus 
distinguished from technical education and 
regarded, rightly in our view, as something 
to be acquired only after more general 
academic studies have been completed, the 
provision of technological courses will do 
little to increase the number of trained men 


_entering industry each year. Thus, during 


1949 the discussion of technological educa- 
tion became intermixed—not without a 
certain confusion—with that of how best to 
increase facilities for technical education. 
No firm conclusions seem to have been 
reached upon that latter point in 1949, 
although many bodies, including, no doubt, 
Governmental Committees, were actively 
considering it. It is, however, certain that 
some of the universities are alarmed at 
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suggestions that they should be enlarged. 
For if they had to provide for substantially 
greater numbers of students, particularly on 
the science side, they justifiably fear that 
the whole delicate balance of university life 
might be upset and much of its value lost. 
Amongst engineers one alternative suggested 
was that technical colleges should bear the 
brunt of providing increased numbers of 
entrants to industry since it was thought 
there was particularly a need for more men 
with the type of education leading to the 


award of a Higher National Certificate than” 


for many more university graduates. There 
were, too, advocates for the creation of 
bodies similar to the Technische Hochschule 
at Zurich or the Massachusetts Institute of 
Technology, whose values to their countries 
have been well proved, but which are educa- 
tional bodies of a type not represented here. 

Finally, it is, of course, necessary not only to 
provide sufficient technically and technologic- 
ally trained men, but also to ensure that the 
means of spreading knowledge of tech- 
nological advances as they occur in industry 
be made available. But upon that score 
engineers during 1949 had no fears. Existing 
“learned societies,” headed by the Institu- 
tions of Civil, Mechanical and Electrical 
Engineers, provide fully adequate platforms 
for the presentation and discussion of tech- 
nical and technological papers. It is, indeed, 
the fundamental object of such bodies to 
spread knowledge widely. They are, of 
course, deeply interested also in education, 
and took an active part during the year in 
educational discussions. 


NATIONALISATION AND THE ELECTION 


As the year drew to a close the British 
people were getting ready to fight a general 
election. It will be an election that will 
settle many things. For although all parties 
in the State are fundamentally agreed upon 
the objects that should be-sought, though 
all in common are pledged to support full 
employment, social security and the foster- 
ing of high productivity, they differ in 
view as to how those objects should be 
obtained. About nothing do they more 
vehemently differ than about the virtues 
of the nationalisation of industries. Certain 
industries already nationalised were “ upon 
trial ’’ in 1949. But bodies such, for instance, 
as the National Coal Board and the Trans- 
port Commission have had so far such short 
lives that it is hardly fair as yet to pronounce 
a judgment upon their success or failure. 
The election will, amongst other matters, 
decide whether nationalisation is immedi- 
ately to be carried further or whether there 
is to be at least a pause during which indus- 
tries already nationalised will have a better 
chance to prove themselves efficient or 
inefficient. In particular the steel industry 
is threatened. As a consequence of a com- 
monsense agreement between the Govern- 
ment and the House of Lords, it proved 
possible to offer the Iron and Steel Bill 
for the King’s Assent before Christmas. 
The resulting Act does not now become 
effective until after the election and if the 
Conservative party comes to power it will no 
doubt be repealed. But meanwhile the threat 
of nationalisation has already had the effect 
not only of directly handicapping the work 
of re-equipping the industry for more 
efficient production but also of diverting 
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much effort and attention to the inessential 
separation in many firms of steelmaking 
from engineering functions in the hope that 
if and when nationalisation becomes effec- 
tive the latter function, ‘‘ hived off,’ will 
continue under private ownership. Other 
industries threatened are sugar and cement. 
Both have served the country well in peace 
and war, both are efficiently and profitably 
run by private enterprise, both sell their 
products at prices fully competitive in world 
markets and in both wages are high and 
conditions of employment good. The argu- 
ments for acquiring them appear so weak 
that it is not altogether surprising that some 
commentators, finding no other, accuse the 
Socialists of a desire to acquire profitable 
undertakings as a set-off against concerns 
such as nationalised coal and transport 
that find so much difficulty in avoiding 
losses! But even if there are, no doubt, 
reasons which, at least in Socialist eyes, 
seem better, it does appear certain that the 
threat to nationalise is ill-timed in a period 
when increase in productivity is the factor of 
prime importance for the nation. For even if 
the threat brings about no other ill-conse- 
quences it is bound to divert many of the 
thoughts and much of the energy of those con- 
trolling the industries concerned away from 
matters of management and production to 
possible means of defence. 


PRODUCTIVITY AND THE INDIVIDUAL 


Here in this country, if we are to preserve 
any of our power and influence in the world 
and not sink into such a backward state as 
that into which the Spanish people fell 
after their brief hour of glory in the fifteenth 
and sixteenth centuries, the raising of the 
productivity. of our people is certainly 
essential. Even so, at the turn of a year, 
a time when it is customary to pause awhile 
and take stock of the situation, it is worth 
while reflecting that there is a certain danger 
in pursuing that object with too much 
enthusiasm and too little sense. For the 
great material wealth that high produc- 
tivity can confer upon a people is by no means 
necessarily gained without the risk of 
losing certain other things, things abstract 
and human whose real value it is not easy 
to assess. “‘ For what shall it profit a man 
if he shall gain the whole world and lose his 
own soul?” Already, for instance, in the 
manufacture of many things in America and 
for the sake of high productivity standardisa- 
tion and simplification have been carried 
very far. In that country, so it seems to us, 
limits are already beginning to appear, as a 
consequence, upon the opportunities open to 
individuals to make a true choice of articles 
that particularly suit themselves. For it is a 
necessary consequence of mass production 
that people shall be offered the “ average ” 
article that has some appeal to all, though 
in fact fully satisfying only to very few, 
rather than the more expensive things fully 
suited to their own requirements. Of course, 
industrial consumers fully appreciate that 
point. They can demand, indeed, that they 
shall be consulted before standardisation, 
simplification and specialisation are adopted. 
But the “ retail ” consumer is unable to make 
his feelings clear. Great material wealth, 
so obtained for him, may thus be accom- 
panied, unless great care is taken, by a serious 
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impoverishment of opportunity for that rich 
variety of human experience which for so 
many centuries has made Western European 
life so well worth living. Nor is the danger 
of that loss the only one. Often high pro. 
ductivity is gained by breaking down pre- 
viously skilled jobs, that it was a source of 
happiness and pride for craftsmen to perform, 
into a dull series of simple unskilled repetitive 
tasks bringing to those who perform then 
only the dubious satisfaction of a heavy 
wage packet. How far can that principle be 
extended without breeding undesirable social 
reactions? Is it not, indeed, paradoxical 
that at a time when the number of unskilled 
repetitive tasks is being multiplied we are 
also intent upon improving and prolonging 
free education for the masses? Will those 
with the better-stored minds, that it should be 
the object of education to provide, be 
content in the future to endure dull repetitive 
tasks? We cannot help but doubt it! For 
the argument that those whose tasks at work 
are dull will be able to recompense themselves 
for boredom at work by following hobbies 
and pastimes of greater interest in their 
increased leisure hours does not impress us. 
It is, surely, a misreading of human psycho- 
logy. For is it not those who are content to 
do dull work who are also dull in play and 
fit only to be entertained by “ games and 
circuses’? Those who look in leisure to 
self-creative amusements are surely those 
unable to endure dull work, however high 
the pay ! 

These problems are, we think, ones that 
Britain and Western European nations, by 
accident of geography and history, if not by 
intellectual tradition, are peculiarly well 
placed to study. For, whatever else may 
happen in the future, it is certain that 
Britain and other Western European nations 
will not be able to feed their peoples unless 
they can continue to trade widely with the 
nations of the earth, and in what they make 
for export they will be forced to continue to 
study, as self-sufficient Russians and 
Americans may not need to study, the indi- 
vidual tastes and preferences of widely 
differing peoples. In short, the industrial 
development of Western European nations 
and more particularly of Britain, despite the 
pressure for increased productivity, is likely 
to be restrained from excessive and _ ill- 
considered standardisation and the immoder- 
ate adoption of repetitive production by the 
need to supply customers with a variety of 
tastes. The problem that British engineers 
must solve is not that of manufacturing 
cheaply a limited range of standardised goods, 
as it often appears to be for American engi- 
neers, but that of discovering how to make 
at reasonable prices quantities of goods in a 
much wider range. Given “ peace in our 
time” it is a problem that can be solved. 
And if they can solve it British engineers will 
benefit mankind. 


a 


MrineRAL Workina.—The Minister of Town and 
Country Planning has decided to extend by twelve 
months the period within which local planning 
authorities have to consider applications under the 
Town and Country Planning (General Develop- 
ment) Order, 1948, relating to certain existing 
mineral workings. In a circular letter to local 
authorities explaining this decisioh it is pointed 
out that in certain cases a good deal more informa- 
tion has to be collected than is at present available, 
and the Ministry is arranging with various associa- 
tions and mineral undertakings for its compilation. 
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Naval Construction in 1949 


By RAYMOND V. B. BLACKMAN* 
No. I 


Great BRITAIN 

pon G the past year two fleet destroyers 
of the largest size ever built in this 
country for the Royal Navy were launched. 
They are H.M.S. “ Decoy,” built at the 
Scotstoun Yard of Yarrow and Co., Ltd., 
Glasgow, which is also responsible for the 
main propelling machinery of the ship; and 
H.M.S. “Daring,” built at the Tyneside 
Yard of Swan, Hunter and Wigham Richard- 
son, Ltd., of Wallsend, the main machinery 
being manufactured by the allied firm, the 
Wallsend Slipway and Engineering Company, 

Ltd., of Wallsend-on-Tyne. 
These ships belong to a class of sixteen 
units ordered towards the end of the war, of 
which eight were cancelled on the cessation 


Special arrangements are being made to 
ensure that habitability and lay-out of 
accommodation spaces, commensurate with 
operational necessity and the convenience of 
a fighting ship, are the best possible. 

The ships will have galleys 'and apparatus 
affording all-electric and centralised cooking 
and food preparation, an up-to-date laundry 
comprising a number of washing, drying and 
finishing machines, modern bathrooms with 
stainless steel washbasins, showers and 
shaving facilities for the ship’s company, 
paint of pastel shades in the living spaces, 
fluorescent lighting throughout the decks, 
and the maximum of mechanical labour- 
saving devices and facilities for cleaning ship. 

Five other fleet destroyers of the class, the 





H.M. SURVEYING SHIP ‘* DALRYMPLE’ 


of hostilities. Seven of the remaining eight 
vessels were begun leisurely at irregular 
intervals between 1945 and 1949, and one 
has still to be laid down. The “ Decoy,”’ first 
ship to leave the stocks and originally 
intended to be named ‘“ Dragon,” was 
launched by Mrs. John Dugdale, wife of the 
Parliamentary and Financial Secretary to the 
Admiralty, on March 29, 1949; while the 
“ Daring,” the name ship of the class, took 
the water on August 10th, being named by 
Mrs. Leonard Hall, daughter-in-law of the 
First Lord of the Admiralty, Viscount Hall. 
_ Ofall-welded construction, the vessels have 
an overall length of 390ft and a beam of 43ft. 
They will have a standard displacement of 
2610 tons and a full-load displacement in the 
region of 3500 tons and will draw about 12?ft 
of water. Their design, which is an expansion 
of the “ Battle” type with increased arma- 
ment, incorporates developments based upon 
the results of the lessons learned during the 
second World War and includes features 
evolved since. As is usual in vessels of the 
type, the propelling machinery comprises a 
two-shaft arrangement of Parsons geared 
turbines. 

The armament comprises six 4-5in dual- 
purpose guns disposed in three twin turrets, 
two forward and one aft, six 40mm Bofors 
anti-aircraft weapons, and ten 2lin torpedo 
tubes in two pentad mountings. The elec- 
trical installation will differ from previous 
practice in ships of the Royal Navy in that 
it will be an alternating-current plant operat- 
ing at 440V, three-phase, 60 c/s. 

Every effort has been made to secure the 
comfort of the ship’s company, great care 
having been given in the design stages to the 
spaces available for messing and sleeping 
after the military requirements were met. 





* Editor, Jane’s “Fighting Ships.” 


““Dainty,”’ “Defender,” ‘‘ Delight,” “Diana,” 
and “‘ Duchess,” are on the slips at the yards 
of J. Samuel White and Co., Ltd., Cowes ; 
Alex. Stephen and Sons, Ltd., Lenthouse, 
Govan ; the Fairfield Shipbuilding and Engi- 
neering Company, Ltd., Govan, Glasgow ; 
Yarrow and Co., Ltd., Scotstoun ; and John 
I. Thornycroft and Co., Ltd., Woolston, 
Southampton, respectively. The ‘‘ Diamond” 
is on order at John Brown and Co., Ltd., 
Clydebank. These ships will almost fall into 
the light cruiser category and their com- 
pletion is expected in 1950-51. 


FRIGATES 


The only warships completed for the 
Royal Navy during 1949 were the frigates 
“* Morecambe Bay ” and “ Mounts Bay,” the 
last of the nineteen units of the “‘ Bay ” class 
begun about a year before the end of the war. 
The ‘‘ Morecambe Bay ”’ (ex-“‘ Loch Heilen’”’), 
—see Plate 2—was laid down on April 4, 
1944, and launched on November Ist the 
same year. She must hold the record for slow 
construction in the fitting-out stage among 
the list of the new type of escort vessels to 
which the revived name of “ frigate” was 
given early in the war. From the laying of 
the keel to commissioning, on February 22, 
1949, she took nearly five years to build. 
The “‘ Mounts Bay ” (ex-‘‘ Loch Kilbirnie ”’), 
begun on October 23, 1944, and launched on 
June 8, 1945, was nearly 44 years under con- 
struction, being commissioned on March 7, 
1949. 

The “‘ Morecambe Bay ” had a chequered 
building history. She was begun and 
launched by Wm. Pickersgill and Sons, Ltd:, 
Southwick, Sunderland, and would normally 
have been completed by that firm within 
about a year. After the war, however, con- 
struction was stopped and in early 1946 she 
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was towed to the shipyard of J. Samuel 
White and Co., Ltd., at Cowes, where she 
remained for some time. Not until early in 
1948 was she taken in hand for completion. 
Her engines were built by George Clark, Ltd., 
Sunderland. Commissioned for trials in 
February, 1949, she was delivered to Ports- 
mouth Dockyard the same month for final 
fitting out and was finally handed over to the 
Royal Navy in March ; but it was late in the 
year before she was fully commissioned and 
** worked up ” and left for the Far East. 

Advantage was taken of the delay in con- 
struction to bring her design thoroughly up 
to date. She was fitted with more powerful 
diesel generators to supply electric current to 
her scientific apparatus and radar. She was 
practically stripped of her original wartime 
fittings. They were replaced by the 
gear demanded by modern warship require- 
ments and the latest conception of the 
function of a frigate in carrying out anti- 
submarine and anti-aircraft duties. 

The writer was privileged to be shown all 
over the “‘ Morecambe Bay” on her com- 
pletion, when she was described as the most 
comfortable ship of her size ever built for 
the Royal Navy. She is brightly lit with the 
new fluorescent lighting in diffusing plastic 
bowls fitted between decks in all messes, 
offices and working compartments. The 
messes are decorated in rose pink, cream, 
pastel blue and duck-egg green. Although 
she is a comparatively small ship she has 
a laundry compartment containing two 
washing machines and a drying cabinet. 

The galleys provide electric cooking with 
traps and exhausts to take away the steam 
and sumps to prevent water flooding the 
decks, and the serving rooms are equipped 
with potato peeler, chip machine and bacon 
slicer. Modern construction and equipment 
ensure that the crew will suffer as little incon- 
venience as possible, whether the ship is in 
the Arctic or the Tropics. For cold climates 
there is a special central heating system, all 
messes and cabins being provided with both 
electric fires and steam radiators. For 
tropical service the ship is insulated and is 
provided with both natural and forced venti- 
lation, and boxes which produce iced water 
on all mess decks and soda fountains. 

The ratings’ bathrooms have chromium 
washbasins, showers and stainless rimmed 
shaving mirrors complete with lamps in 
adjustable shades. Officers’ cabins are pro- 
vided with drop-flap escritoires with con- 
cealed lighting, and all-metal furniture. 
Messes are each provided with a hot cup- 
board for keeping meals warm. 

The contemporary “Mounts Bay” is 
similarly fitted. She was also begun and 
launched by Wm. Pickersgill and Sons, Ltd., 
but was completed by John I. Thornycroft 
and Co., Ltd., Woolston, the main machinery 
being supplied by George Clark, Ltd., as for 
her sister ship. 

Both ships have a standard displacement 
of 1600 tons (2530 tons full load) with a 
length between perpendiculars of 283ft 
(3073ft overall), a beam of 38}ft and a 
draught of 12ft. The armament comprises 
four 4in guns in superimposed or high- 
commanding twin mountings, one forward 
in “B” position and one aft in “ X,” 
six 40mm Bofors A.A. guns in two twin 
and two single mountings, and a hedgehog in 
“A” position. The propelling machinery 
consists of two Admiralty type three-drum 
boilers and two sets of four-cylinder triple- 
expansion steam reciprocating engines of 
5500 ih.p., giving a speed of 19 knots. 


SURVEYING SuHIPs 
The only other new ships of any size com- 
pleted for the Royal Navy during the year 
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were two surveying vessels, the ‘‘ Dalrymple ”’ 
and “Owen,” which can be briefly men- 
tioned here because they are ex-frigates of the 
class described above, with similar dimen- 
sions and propelling machinery and have 
much the same sad building history. They 
carry no armament, but are equipped with 
radar, asdic and other modern equipment. 

The “ Dalrymple” (ex-“‘ Luce Bay,” ex- 
“Loch Glass ’’)—illustrated opposite—was 
laid down on April 29, 1944, and launched 
on April 12, 1945, by Wm. Pickersgill and 
Sons, Ltd., and completed by the Royal 
Dockyard at Devonport on February 
10, 1949. Machinery was supplied by George 
Clark. The “ Owen” (ex-‘ Thurso Bay,” 
ex-“ Loch Muick”’) was begun on Septem- 
ber 30, 1944, and launched on October 19, 
1945, by Hall, Russell and Co., Ltd., which 
also manufactured her main machinery. She 
was completed at Chatham Dockyard on 
August 22, 1949. 

Both ships are designed for work in the 
Persian Gulf and displace 1640 tons with a 
length between perpendiculars of 286ft 
(307ft overall) and a beam of 38ft 7in, though 
the maximum draughts are given as 12ft 5in 
for the “ Dalrymple” and 14ft 3in for the 
“Owen.” The electrical power at 220V d.c. 
is derived from two 120kW steam turbo- 
driven and two 150kW diesel-driven dynamos. 


Fast FRIGATES 


Towards the end of 1949 two former 
“Rotherham ” class fleet destroyers, the 
* Relentless ” and “ Rocket,” laid down in 
1941 and completed in 1942-43, were taken 
in hand for conversion to the Royal Navy’s 
prototype fast frigates. This experiment 
should result in a very interesting type of ship. 
As originally designed, they werestandard war 
emergency fleet destroyers with the break in 
the forecastle under the bridge just before 
the single funnel a little forward of amid- 
ships. The standard displacement was 1705 
tons with a length of 358}ft, a beam of 35%ft 
and a mean draught of 94ft (16ft maximum). 
The armament (very much reduced from the 
original) was two 4-7in guns, both forward, 
eight 20mm A.A. weapons, four 2-pounder 
pompoms and no torpedo tubes. The pro- 
pelling machinery comprises two Admiralty 
three-drum type boilers and two sets of 
Parsons geared turbines turning two shafts 
and aggregating some 40,000 s.h.p., equal to a 
designed speed of 34 knots. With such a 
platform and power much can be contrived 
in the way of conversion and the progress of 
these prototypes will be followed with keen, 
professional and lay, interest. 

It is understood that bridges will be 
entirely removed, superstructure will be 
obviated as far as possible, and the forecastle 
deck will be extended. Extensive use will 
be made of light metal to reduce top weight. 
For instance, the side plating between the 
upper and superstructure decks will be of 
aluminium. With most of the usual top- 
hamper and deck gear removed the completed 
conversion effect will be streamlined and the 
ships will be low lying, offering a small 
target silhouette. They will remain de- 
stroyers in form only up to the upper deck, 
above which will be the new conception of a 
frigate submarine killer. They will have a 
completely new armament. The “ Relent- 
less ” is being reconstructed at Portsmouth 
Dockyard and the “ Rocket” at Devonport 
Dockyard, where the type is said to represent 
quite a revolutionary design with a futuristic 
appearance. 

During the past year it was officially 


announced that the design of a new anti- 
submarine frigate class had been completed 
and that it was hoped to include one of these 
ships in the 1949-50 new construction pro- 
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gramme. It is understood that preparations 
were put in hand towards the end of the year 
to lay down two of these anti-submarine 
frigates, one at Portsmouth Dockyard and 
the other at Devonport. These fast vessels, of 
novel type, will be the first warships 
ordered by the Admiralty since the end of the 
war. Itis believed that the design is not dis- 
similar to that of the anti-submarine 
frigates projected in Canada. 

The building of new warships in the Royal 
Dockyards will revive the creative spirit 
among the mechanics and craftsmen of all 


~ grades which has been in danger of dying 


completely, for no warship has been laid 
down in the slips since before the end of the 
war. In fact, there must be many appren- 
tices who served their full term at their trade 
without experience of building a warship from 
the keel upwards. 


Gas TURBINES 


The Admiralty showed continued interest 
in gas turbines during the past year, and a 
decision was reached to install such machinery 
in a vessel of some size. The vessel chosen 
for the initial experiments in powering larger 
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and takes the place of one of the 1250 b.h.p. 
petrol engines which formerly powered her. 

The Admiralty has, of course, been plan- 
ning gas turbine machinery for installation 
in vessels larger than the coastal forces type 
for some time. The further projects are being 
designed as marine propulsion units from the 
start, with durability and efficiency greater 
than those of the “ Gatric”’ unit in M.G.B. 
“5559,” the design of which is based upon 
aircraft practice, the “ gas generator ’’ being 
in fact a modified aircraft ‘ jet propulsion ”’ 
turbine. 

As the first step in further gas turbine 
craft development the Admiralty originally 
intended to convert a smaller vessel than the 
“Hotham.” The ship concerned is H.M.S. 
“‘ Grey Goose,”’ built as a fast steam gunboat 
of 200 tons displacement with a length of 
145ft overall, a beam of 20ft and a draught 
of 5}ft. She originally carried a 3in gun, 
two 20mm A.A. weapons and eight machine 
guns. The propelling machinery comprised 
a Foster-Wheeler boiler and single reduction 
Metrovick geared turbines, turning two 
shafts and developing 8000 s.h.p., equal to a 
speed of 30 knots. This was an experimental 
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warships with gas turbines is H.M.S. “ Hot- 
ham,” a frigate of 1500 tons displacement 
(1850 tons full load), with an overall length 
of 306ft, a beam of 37ft and a draught of 11ft. 

The “ Hotham ” is the sole survivor of the 
* Captain” class frigates built during the 
war. She was launched by the Bethlehem 
Hingham Shipyard in 1943 and is a counter- 
part of the United States destroyer escorts 
of the “ Buckley ” type, except that she has 
no torpedo tubes. She was prefabricated and 
entirely welded. She originally had an arma- 
ment of three 3in guns and ten 20mm anti- 
aircraft pieces, and geared turbines of 12,000 
s.h.p. with electric drive, turning two shafts, 
gave her a speed of 23 knots. Six of this 
type were lost during the war and thirty-nine 
were returned to the United States after the 
war for scrapping. 

The “‘ Hotham ” is the first major warship 
in the world and the first ship at all of any 
size in which gas turbines are to be tried out. 
She represents a big jump in this field of 
development. For the Royal Navy’s (and 
the world’s) first gas turbine craft, M.G.B. 
“* 5559 ” (ex-‘‘ 2009 ”’) displaces only 100 tons 
with a length of 110ft, a beam of 22ft and a 
draught of 4ft. Her “‘ Gatric” unit, de- 
veloped for the Admiralty by the Metro- 
politan-Vickers Electrical Company, Ltd., of 
Trafford Park, Manchester, represents one of 
the pioneer achievementsof British naval engi- 
neering. ‘Trials to ascertain the qualities of 
such units in marine conditions are being con- 
tinued. It drives the central shaft of the craft 


coastal forces design, which was not pursued 
further. Towards the close of the war she and 
her sisters, since scrapped, were used as fast 
minesweepers. The ‘‘ Grey Goose,” the sole 
survivor, has been in dockyard hands at Ports- 
mouth for survey. She is now laid up, poss- 
ibly merely awaiting completion of her pro- 
jected gas turbine engines. 


VARIABLE PiTtoH PROPELLERS 


In the engineering field, parallel with the 
gas turbine experiments, trials are being 
carried out with variable-pitch propellers. 
The former M.T.B. “‘ 780 ” (now renumbered 
“5001 ”’) has been fitted experimentally with 
such propellers. The Admiralty is also 
carrying out experiments with a variable- 
pitch propeller suitable for use with steam 
turbines. The first trials of the new screw 
have been carried out in H.M. tug ‘‘ Capable,” 
a comparatively new ship with a displace- 
ment of 890 tons, completed in 1946. This 
vessel, comparable with a frigate or fleet 
minesweeper in size and power, has two 
modern oil-fired boilers of the three-drum 
type, supplying steam to triple-expansion 
engines of 3500 i-h.p., turning two shafts for 
a speed of 16 knots. The new screw, it is 
said, causes less vibration than usual when 
propelling the ship astern and the full power 
of the engines is available. It will be appre- 
ciated, of course, that in a turbine-driven 
ship with a conventional propeller full power 
is not available astern. The use of V.P. pro- 
pellers would permit astern turbines to 
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be done away with and give some saving of 
space and weight. But this is not the place 
to venture on a full discussion of the virtues 
and disadvantages of V.P. propellers. The 
results of the experiments will be awaited 
with much interest. 


ATRORAFT CARRIERS 


During 1949 (apart from the launching of 
the two destroyers and the completion of the 
two frigates and the two surveying vessels 
mentioned earlier, all six constituting a back- 
log from war programmes), no battleships, no 
aircraft carriers, no cruisers, no destroyers, no 
frigates, no submarines, and no warships of 
any size or note were laid down, launched or 
completed for the Royal Navy. In fact, 
seldom has there been such a lack of 
a programme of new naval construc- 
tion }in this country. Such few aircraft 
carriers, cruisers and destroyers as were 
nominally under construction were all ordered 
during the war and work either proceeded at a 
very leisurely pace or remained suspended. 

The largest aircraft carrier ever built in 
this country, the “‘ Eagle ” (ex-‘‘Audacious ’’) 
with a standard displacement of 36,800 tons, 
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fleet type and bringing them more into line 
with modern fleet aircraft carrier require- 
ments. The shape of the stern, of an over- 
hanging transom type, differs from that in 
earlier carriers. Of 18,300 tons standard 
displacement, with an overall length of 
7364ft and a beam of 90ft, they will carry 
about fifty aircraft and mount thirty-two 
40mm A.A. guns. 

During 1949 no constructional work was 
done on the light fleet carriers “‘ Hercules,” 
“Leviathan’’—see page 22—and “‘Powerful,” 
and their eventual fate seems to be very 
uncertain. They were laid down in 1943 and 
laungked in 1945 by Vickers-Armstrongs Ltd.., 
Tyne ; Swan, Hunter and Wigham Richard- 
son Ltd.; and Harland and Wolff Ltd., re- 
spectively, but construction was stopped in 
1946, when they were structurally almost com- 
plete and 80 per cent fitted out, and work on 
them has been suspended up ever since. It was 
officially stated that work on all three will 
eventually be resumed and that the work of 
preparing equipment for them will progress 
meanwhile. But as the vessels of the type 
already in service are said to have proved 
disappointing on operations, particularly in 
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and stated to be of 90 per cent welded con- 
struction, continued her fitting out at the 
yard of Harland and Wolff, Ltd., Belfast. 
She is illustrated on Plate 2. Begun on 
October 24, 1942, she was launched on 
March 19, 1946, and it is understood she will 
be completed by the end of 1950. With an 
overall length of 8032ft and a beam of 112?ft, 
she will carry about 100 aircraft and will be 
armed with sixteen 4-5in dual-purpose guns 
and sixty-one small A.A. weapons. Eight 
Admiralty three-drum boilers and four 
sets of Parsons geared turbines, turning four 
shafts and aggregating 167,000 s.h.p., are 
expected to give her a speed of over 30 knots. 
Her sister ship, the “Ark Royal” (ex- 
“ Trresistible ’’), begun by Cammell Laird 
and Co., Ltd., Birkenhead, as long ago as 
May 3, 1943, was still not launched at the 
end of 1949. 

Little progress was made with the 
fleet aircraft carriers * Albion, ” 
** Bulwark ”’ and ‘ Centaur,’”’ laid down in 
1944-45 and launched in 1947-48 by Swan, 
Hunter and Wigham Richardson, Ltd., 
Wallsend-on-Tyne (first named), and Harland 
and Wolff, Ltd., Belfast (last two), while the 
remaining vessel of the class, the ‘ Hermes ”’ 
(ex-“* Elephant ’’), begun in 1944 by Vickers- 
Armstrongs, Barrow-in-Furness, has not 
reached the launching stage. These ships are 
enlarged vessels of the light fleet type with 
propelling machinery of more than twice the 
power (80,000 s.h.p.) to give an extra 5 knots 
speed (30 knots), thus correcting the inherent 
faults of the hastily improvised original light 


speed and accommodation, two prime essen- 
tials in aircraft carriers, the present writer 
regards their future as uncertain. They were 
designed for a standard displacement of 
14,000 tons (17,770 tons full load) with an 
overall length of 695ft, a beam of 80ft and an 
overall width of 1124ft. The capacity is 
thirty-four aircraft and the armament thirty 
40mm A.A. guns. The propelling machinery 
consists of four Admiralty three-drum 
boilers of 4001b per square inch working 
pressure and 700 deg. Fah. maximum tem- 
perature, and two sets of Parsons geared 
turbines of 40,000 s.h.p., equal to a maximum 
speed of only 25 knots. This plant is installed 
in two machinery spaces with two boilers and 
one turbine in each space operated as a unit, 
the turbines being arranged en echelon so that 
the starboard propeller shaft is longer than 
the port. The ships are air conditioned and 
insulated for tropical service, the hull sides 
being sprayed with asbestos cement instead 
of being lagged. 


CRUISERS 


There was no sign during the year that the 
building of the cruisers ‘‘ Blake,” “‘ Defence ”’ 
and “Tiger” was being resumed. They 
were begun in 1942-43 by the Fairfield Ship- 
building and Engineering Company, Ltd., 
Govan ; Scott’s Shipbuilding and Engineer- 
ing Company, Ltd., Greenock; and John 
Brown and Co., Ltd., Clydebank, respec- 
tively, and launched in 1944-45. Work upon 
them was stopped in 1946. It was officially 
stated during the year that constructional 
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work on all three was suspended, but that 
work in relation to the preparation of equip- 
ment was still in hand. As originally 
designed, they were to have been similar to 
H.M.S. “‘ Superb,” with a displacement of 
8000 tons and were to have had the now 
almost standard cruiser propelling machinery 
of four Admiralty three-drum boilers 
and Parsons geared turbines of 72,500 s.h.p., 
giving a designed speed of 31-5 knots, and the 
orthodox armament of the last few years. 
But it was officially stated during the year 
that the armament was under review and that 
the weapons and equipment to be fitted in 
these ships depended on research now 
in progress. It seems certain, therefore, that 
they will break the slow construction record 
for cruisers in this country, which now stands 
at the average of eight years taken to build 
the “‘ Frobisher,” ‘‘ Effingham ” and “‘ Enter- 
prise’’ between 1916-18 and 1924-26 in 
almost identical circumstances following a 
great war. 

Before resuming construction of the air- 
craft carriers and cruisers mentioned above 
the Admiralty probably intends to await the 
results of experiments carried out with 
existing vessels of those categories. During 
1949 the light fleet aircraft carrier “‘ War- 
rior,’ 13,350 tons, completed trials with a 
special flexible ‘ belly landing”? deck with 
which she was equipped for operating jet 
fighter aircraft fitted with skids instead of 
the conventional surface undercarriage 
with wheels. This flexible deck is re- 
ported to consist of a rubber or vulcanised 
sheet supported by air bags. It extends from 
the bows to the barrier forward of the island 
superstructure, and is superimposed on the 
normal flight deck, the after part of which is 
built up to the same level by laying on a light 
steel structure some 2}ft high. Experiments 
with this type of deck will go on ashore under 
the egis of the Admiralty and the Ministry of 
Supply. As a logical development it is 
expected that larger aircraft carriers will 
eventually be equipped with a flexible landing 
deck of improved pattern. Early in 1949 
another light fleet aircraft carrier of the same 
class, the ‘‘ Vengeance,’ 13,190 tons, was 
fitted out for an experimental cruise to the 
Arctic. 

It was officially stated that the fleet aircraft 
carrier ‘‘ Formidable,” 23,000 tons, was to 
be completely modernised and that extensive 
reconstruction would probably take three 
years, but at the end of the year her future 
seemed to be problematical. She had been 
taken out of commission entirely, all naval 
personnel having been withdrawn from the 
ship, and she was laid up. On the other hand, 
work proceeded apace on her near sister 
ship, the “ Indomitable,” which is being 
given a long refit and undergoing extensive 
modernisation and reconstruction in Ports- 
mouth Dockyard. She was dismantled for- 
ward and a new forward flight deck section 
was built on over the bows to replace the 
former curve down. The stern and bridges 
were also modified. All her electric cables 
were renewed and her flight deck was 
strengthened to operate much heavier 
bombers than hitherto. It was planned to 
fit her with an improved catapult capable of 
launching bombers. Accommodation for a 
commander-in-chief and his staff was also 
fitted for her future employment as a fleet 
flagship. 

H.M.S. ‘“‘ Cumberland,” 10,000 tons, the 
sole survivor in the Royal Navy of the heavy 
‘County ”’ class cruisers (apart from the 
‘ Devonshire,” 75 per cent demilitarised and 
converted to a cadets’ training ship, and one 
or two sister ships awaiting disposal), is to be 
converted into the Royal Navy’s first trials 
cruiser, it was officially announced. She will 
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be ready in 1951 for the testing of anti- 
aircraft guns, torpedoes and guided missiles. 
This will be the first large ship to be so 
equipped. Fin stabilisers will be fitted to 
prevent rolling and improve fire control. 


NAVIGATIONAL TRAINING SHIPS 


The frigates “‘ Redpole ” and “‘ Starling ” 
—the later illustrated opposite—originally 
classed as sloops, and sister ships of 
the ‘“‘ Amethyst,’ were reconstructed as 
navigational training ships during the 
year. All their guns were removed, a 


large chart house was built on aft and, in. 


addition to the lattice foremast, a special 
lattice mainmast was erected aft to carry the 
latest radar apparatus. With a designed 
displacement of 1350 tons and propelling 
machinery comprising two Admiralty type 
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three-drum boilers and a two-shaft arrange- 
ment of Parsons geared turbines of 4300 s.h.p., 
equal to a speed of 20 knots, these ships, com- 
pleted in 1943, are eminently suitable for 
their new role. 

From all the foregoing it will be seen that 
in the absence of any real programme of new 
construction, and pending the completion of 
designs of the warships of the future which 
are being prepared in the light of lessons of 
war and the increased efficiency of the fast 
submarine and the latest aircraft, the 
Admiralty has adopted a policy of make-do- 
and-mend, the best of the wartime ships 
having been retained for conversien or 
adaptation, while others and most pre-war 
ships have been scrapped. Broadly, the 
emphasis in construction during 1949 was on 
aircraft carriers and anti-submarine vessels. 


(T'o be continued) 


Nuclear Energy in 1949 


leo announcement by the American, 
British and Canadian Governments of 
the news of an atomic explosion in U.S.S.R. 
was a striking event of the year 1949. The 
date of this statement was September 23rd, 
but unofficial reports put the time of the 
explosion as several weeks earlier. The 
explanation issued by the Russian Press 
is that during the construction of certain 
major civil engineering enterprises, large 
explosive forces had to be employed and 
these naturally made use of the latest tech- 
niques known to their engineers; one of 
these enterprises was said to be the blasting 
of routes through mountain chains to enable 
large rivers to be diverted for irrigation 
works and other civil purposes. This 
explanation, so far as it might conceivably 
relate to the use of nuclear explosives, is 
hard to accept, since the resulting radio- 
activity in the area would be exceedingly 
injurious to life, and might so continue for 
months, if not years. This would seem a 
very unpromising way to proceed with any 
civil enterprise, unless accompanied by an 
almost inconceivable callousness to human 
life—at least so it would appear to Western 
eyes. On the other hand, the explosion 
may really have had a warlike purpose, 
and this seems the more probable if the 
Press is correct in reporting the intensity 
of the explosion as being less, rather than 
more, than that of the initial American atom 
bomb test in New Mexico in 1945. 

Surprise has been expressed that the 
Russian technicians should have succeeded 
in producing an atomic explosion of any 
sort as soon as they have; many people 
did, no doubt, think that it would take 
them several years longer to reach that 
objective. That view was not shared by 
the atomic scientists in the West ; they had 
for some years predicted, and as it happens 
with impressive accuracy, the time when the 
present situation would be reached. In 
the October issue of the American Bulletin 
of the Atomic Scientists much of this 
evidence is set out. The date of the explo- 
sion of the New Mexico bomb—the very 
first of all—came in mid-1945, and was 
soon followed (August 6th) by the Hiroshima 
bomb (uranium 235) and that released a 
day or two later at Nagasaki (plutonium 
239). The recent Russian explosion, officially 
announced to the world last Sepember, 
is unofficially reported as having been 
revealed by the response of certain sensitive 
detecting instruments to the sudden appear- 
ance of a radio-active cloud, such as usually 
accompanies such explosions. It was these 


instruments, it is said, which showed the 
liberation of energy to have been less intense 
than that recorded in the New Mexico test, 

Whether these Press additions to the 
official account are well founded or not, 
what seems sure is that the interval between 
the New Mexico explosion and that in Russia 
was just over four years. In the book, 
“One World or None,” published in U.S.A. 
in 1946, Professors Seitz and Bethe put 
the probable time to be taken by any other 
country to get the manufacture of ‘fissile 
material well started as about five years. 
Professor Urey, giving evidence in 1945 
before a U.S. Senate Committee, estimated 
the time as not likely to exceed five years. 
In June, 1945, a committee of scientists 
engaged in atomic bomb research in the 
Manhattan District Laboratories at Chicago 
warned Mr. Stimson, then Secretary of 
War, that if use were made of atomic energy 
in warfare it would not take other nations 
more than three or four years to reach the 
same point. Professor Langmuir, also in 
1945, put the minimum time as three years ; 
whilst Dr. Vannevar Bush, testifying in the 
same year, estimated that minimum as four 
to five years. 


STocKPILING OF BomBs 


During this four years’ interval the U.S. 
Government has proceeded with much 
energy in building up a stock-pile of bombs ; 
bombs which are stated, moreover, to be 
much more powerful than those originally 
designed. How large such a stock has to 
be before it can be said to be of operational 
value is a somewhat controversial question. 
The U.S. Government decided in favour of 
using such bombs against Japan at a moment 
when its then “stock” consisted of no 
more than two; and that these two should 
nonetheless have had so great an influence 
in bringing the war in the East to an end, 
impressed the public with the idea that in a 
future war no very considerable number 
would be needed to tilt the scales of fortune. 
This conclusion was later disputed by those 
with greater knowledge, notably by Professor 
Blackett, of Manchester, in his _ book, 
“Military and Political Consequences of 
Atomic Energy.” The probable truth is 
that for operational effectiveness the number 
required runs into many hundreds, and 
may even be several thousand, though 
that perhaps is unlikely. America is careful 
not to disclose how large is her present store, 
but it cannot be many years before its 
optimum size for warlike operations is 
reached. An important question is how soon 
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Russia can reach that same number. The 
answer to this must naturally depend to 
some extent upon the amount of energy 
put into the task, but even more, it is thought, 
upon the ability to obtain sufficient quan- 
tities of reasonably rich uranium ore. Ii, 
may be, indeed it is, a fact that the 
upper mile or two of the earth’s crust con- 
tains several millions of millions of tons of 
uranium, and about three times as much 
thorium (which some day may also be an 
important element in such work), but 
usually it is exceedingly thinly spread and, 
unless fairly rich pockets of the ore can 
be discovered, the trouble and cost of pro- 
cessing may be very great; what is per- 
haps even more important is that the time 
taken to prepare it would be exceedingly 
lengthy—so that a stock once in use would 
be hard to maintain and still harder to 
increase. On the other hand, it has to be 
remembered that what may be termed the 
*‘ nuisance value”’ of even a small number 
of such bombs can be considerable. They 
could not win the war it is true; indeed, 
their use might so irritate the enemy as to 
prolong the war rather than shorten it. 
But such bombs if used to mine harbours 
could gravely damage the neighbouring 
cities, whether by sheer destruction or by 
making large areas uninhabitable by being 
drenched with water-carried radio-activity, 
besides rendering the harbours themselves 
useless for shipping. Not much is known 
about the duration of the effects of such 
attacks, but the American tests at Bikini 
gave a hint of what they might be. Even 
less is known as to the possible availability 
in warfare of radio-active dust and what 
little is known is not revealed; but it is 
conceivable that it may be even more destruc- 
tive than the much publicised bomb. 

The present political attitude towards 
atomic energy questions taken in some quar- 
ters of the U.S.A. has caused some heart- 
searching by their scientists. Many scien- 
tific men have felt unhappy about what 
some term the political ‘‘ witch-hunt” of 
the last few years; they point to the dis- 
tressing ‘‘ persecution ’’ of Dr. E. U. Condon, 
the eminent head of the U.S. Bureau of 
Standards, and of Mr. Lilienthal, the retiring 
Chairman of the U.S. Atomic Energy Com- 
mission, as outstanding instances. Such 
occurrences must go far, it is feared, to 
prevent the more promising young scientists 
from seeking work in such apparently dan- 
gerous and unhappy conditions. Fortu- 
nately the political “ investigation ’’ of Mr. 
Lilienthal proved such a complete futility 
that members of the tribunal could hardly 
be persuaded to continue attendance and 
the whole inquiry came to an ignominious 
end in a purely ‘‘ Party”’ vote. It was well 
for the future of American work on atomic 
energy that it did do so. It may be hoped 
that politicians everywhere will realise the 
absurdity of continuing to look on the atom 
bomb as “ a scientific secret,” the preserva- 
tion of which they can do anything to ensure. 


RECENT TECHNICAL DEVELOPMENTS 


If the sole use to which nuclear energy 
could be put were the production of power 
for civil purposes there is little doubt that 
there would be immediately available a 
generous supply of technical information on 
recent advances, but as it unfortunately 
happens that the fissile material prepared 
for this purpose is equally available for the 
preparation of the most destructive type of 
bomb ever known, it is natural that there 
should be in all countries 4 marked reluctance 
to publish anything but vague statements. 
However, we do learn a little about some 
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of the larger national activities in the 
reports issued from time to time by the 
U.S. Atomic Energy Commission. From 
this source we learn that the American 
Government’s provision for the cost of the 
work grows steadily larger; it stood in 
1947 at the very considerable figure of 
342,000,000 dollars and at 525,000,000 
dollars in the year following. For 1949 
the estimate was 662,000,000 dollars, whilst 
for 1950 it is reported as likely to rise to 
792,000,000 dollars. A year ago, we 
were informed : “ fissionable-material pro- 
duction” was being carried out in thirty 

separate plants in fifteen States, from the 
Pacific to the Atlantic, and employed tens 
of thousands of workers. The two chief 
fissionable substances are still uranium 235 
and plutonium; the main plant for pro- 
ducing the former, at Oak Ridge (Tenn.), 
is under further expansion; that for plu- 
tonium at Hanford (Wash.) is also being 
enlarged. Besides these there are numerous 
other plants for refining the ores, the pre- 
paration of metal slugs, the production of 
uranium hexaflouride, and the preparation 
of the final product for its precise destined 
purpose. The American activity certainly 
continues at a high level. That in Britain 
is limited by our present economic situation 
on the one hand and by strategic policy on 
the other. But our Harwell Research Estab- 
lishment has been further extended, notably 
by the addition of a wing of the new “ hot ” 
laboratory for treating uranium after irradia- 
tion and for other chemical tasks. Its equip- 
ment has also been reinforced by the new 
300kW cyclotron. 

Until the discovery of nuclear energy 
little value had been attached to the element 
uranium, but since then the demand has 
become intense and the ore has been the 
object of active search throughout the 
world. Usually it occurs in exceedingly 
thinly distributed proportions, which are 
both expensive and tedious to separate. 
The U.S. still gets most of its ore, it seems, 
from the Belgian Congo and Canada, but 
other less important possible sources are 
the U.S. itself, Sweden, South Africa’s 
gold mines, and in some unrevealed measure, 
Australia. It is a striking illustration of the 
importance of discovering the richer types 
of ore that a major limitation on the speed 
at which a stock-pile of atom bombs can 
be built up in any country is the raw material 
supply. Purely military application in the 
U.S. is centred in the Los Alamos Labora- 
tory, operated for their Atomic Energy 
Commission by the University of California ; 
the production of improved types of atomic 
weapons is already reported. 

A very severe practical limitation on 
rate of output of nuclear energy for any 
purpose is that, as the Commission reports, 
no present nuclear reactor can be taken 
apart for local repair, since the radio- 
activity infects all its internal components. 
Hence there is no certainty at present as to 
the duration of useful life in any reactor, 
and sooner or later a failure may cause 
permanent shut-down. On this subject 
there is an immense amount of work to be 
done. The study of the materials for use 
in reactor construction is, indeed, of first 
importance, since the dependable use that 
can be made of them is so limited in time. 
Intensive work in this field is being carried on 
at the Argonne Laboratory and at our own 
Harwell Establishment and elsewhere ; other 
equally important work has as its objective 
the production of “‘ breeder-reactors,” which, 
it is hoped, will prove able to burn the rela- 
tively plentiful 238 uranium as readily as the 
much scarcer 235 isotope. Once this succeeds 
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the useful energy derivable from normal 
uranium ore may be increased greatly—in the 
limit by more than a hundredfold—a vitally 
important advance at the present time, when 
ore production is so restricted in quantity. 
The hope is officially expressed that an experi- 
mental breeder-reactor will be ready at the 
Argonne Laboratory in ‘‘ about a year.” 
Much of the search for industrial power from 
nuclear energy is being undertaken by the 
General Electric Company, which operates, 
for the A.E.C., the Knolls atomic power 
laboratory at Schenectady. 


Powrr Units ror Mose Use 


The prospect of the application of atomic 
energy power units to ships is far more 
favourable than that of all other possible 
mobile uses because of the immensely greater 
weight carrying capacity which is available. 
The fuel itself it is true weighs next to 
nothing, which leads to great saving in 
bunker space, and there is no reason to 
expect the engine to be unduly heavy, but 
what does weigh a great deal is the thick 
shielding necessary to prevent injury to the 
working staff from the immense amount of 
highly penetrating radio-activity which is 
produced. 

Nevertheless, despite their severe weight- 
carrying limitations, there are marked signs 
of interest in America in the difficult task 
of fitting such power plants into aircraft, and 
even into guided missiles. For a year or 
more such an aircraft project has been 
under the serious survey of the Fairchild 
Engine and Airplane Corporation, in close 
association with the U.S. Atomic Energy 
Commission. This project, it seems, is known 
by the name NEPA, short for Nuclear 
Energy for the Propulsion of Aircraft, and 
a recent review of its possibilities has been 
made under the supervision of the Massa- 
chusetts Institute of Technology, though 
its findings are not likely to be made public, 
at any rate, at the present time. But 
according to a recent talk by Dr. Hafstad, 
Director of Reactor Development for the 
US.A.E.C., before the American Institute 
of Aeronautical Sciences, one of the diffi- 
culties of designing reactors, especially for 
this purpose, is that the materials chosen must 
withstand not merely high temperatures and 
radiation densities, but be able to face possible 
changes in the physical properties of the mate- 
rials of construction. This state of affairs 
he compares to the use in constructing an 
airplane, or aero-engine, of what may have 
originally been aluminium or steel, but which 
gradually change their properties into those 
of cast iron or lead! Such a considerable 
obstacle as this, having first to be surmounted, 
he thought likely to set “ a time seal of ten to 
twenty years ” before the world could expect 
useful and economic applications. 


THE PROBLEM OF INTERNATIONAL CONTROL 


When, as a result of painstaking effort, 
we have learnt how to produce materials 
as capable, in principle, of producing enor- 
mous supplies of mechanical energy as, in 
the alternative, of use as an explosive 
of greater intensity than any hitherto known, 
earnest effort is naturally made to find some 
effective means of controlling the new dis- 
covery. If this seemed needful before the 
U.S.S.R. learnt to produce an atomic explo- 
sion, it is more than ever necessary now. 

If scientists could but tell us how to 
separate these two very different uses, so 
that the fuel was not capable by any known 
means of being converted into an explosive, 
the solution to the problem would be at hand. 
The Lilienthal Committee thought at one 
time that it had discovered such a solution 















25 


by a sort of “ denaturing,” which consisted 
of mixing with the fissile materials such 
a quantity of non-fissile isotopes as to 
destroy the explosive character of the mix- 
ture, while preserving its quality as an energy . 
producer for civil purposes. But scientists 
found this no true solution, for it only pro- 
longed the time needed to make the con- 
version and did not preclude it. So the world 
has to await some better proposal and in the 
meantime struggle on as best it can. 

The ideal to which we should all some day 
like to attain would be for every country 
in the world to be free to produce as much 
atomic energy as it wished for its civil 
requirements, and for no country at all to 
produce atomic bombs. This would readily 
be accepted by all world states if only they 
could be certain that no other state harboured 
aggressive designs against any of its neigh- 
bours, and that none intended to prepare 
or use atomic weapons. In the realistic 
world in which we live this would only be 
possible if under the guidance of some 
supervising authority (provided for instance 
by U.N.O.) there were a group of competent 
international inspectors free to visit any 
part of the world so that the existence of 
such forbidden plants, should there be any, 
could be brought to light. The Lilienthal Com- 
mittee, faced with the large staff of inspectors 
that would be needed for the task and the 
almost certain difficulty of recruiting com- 
petent men for such work, made the ingenious 
suggestion that if the U.N. authority were 
also given the management of the mines 
and reactors (at least, those regarded as in- 
volving “‘ dangerous ” processes) far fewer in- 
spectors would be required and the wider 
duties would easily attract men of good tech- 
nical quality. But this plan, when later em- 
bodied in the findings of the U.N. Atomic 
Energy Commission, though easily getting a 
large majority vote, did not please the Soviet 
and their friends owing to its alleged limi- 
tation of the rights of national sovereignty 
(although nearly every existing international 
treaty does that in one way or another), 
and on more practical grounds because they 
did not like U.N. management, nor the free 
movement of inspectors. The point about 
sovereignty can hardly be seriously pressed, 
and that about management may prove 
chiefly to rest on the kind of “ control” 
meant, but freely roving inspectors, not 
merely upon one, but both sides of the 
‘iron curtain,” is another matter! Accord- 
ing to Soviet ideological theory there is, 
it seems, almost an assurance of war some 
day between East and West (the latter of, 
course, starting it), so it becomes the Soviet’s 
task to provide an ample supply of large 
munition plants and to locate them in undis- 
closed parts of their huge territory so as to 
minimise the risk of their being destroyed 
from the air. Such secret locations might 
perchance be casually noticed by freely 
moving inspectors, and the secrecy rendered 
no longer inviolate, so the U.S.S.R. would 
wish to confine all visits of inspection to 
“* declared ” atomic energy plants; to this, 
however, the majority view is naturally 
unfavourable as rendering the supervision 
largely ineffective. 

If at any time the Soviet authorities should 
happily come to regard an attack upon them 
by the Western Powers as no more likely to 
happen than (according to Soviet statements) 
an attack coming from themselves, personal 
movement in Soviet territory may once more 
become as free as it is in the rest of the world. 
Then the obstacle to inspection by an Atomic 
Development Authority should disappear 
and the path be open for further useful work 
on an agreed scheme of international control. 
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At the moment we can but wait on the event, 
whilst agreeing—as we certainly could—to 
an international ban on the use of atom 
bombs, on the lines of the Geneva Protocol 
agreed in 1925, which banned the use of 
poison gas in warfare though not the 
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possession of supplies being held available for 
reprisal in kind should that unfortunately 
become necessary. Such an agreement signed 
by all the great Powers might ease the 
political atmosphere quite considerably, and 
for that good reason be well worth while. 


Some Work on British Railways in 1949 


No. I 


ALTHOUGH the majority of the locomo- 


tives built under the 1949 programme of 
British Railways were of well-known types, 
the work in hand on the research and develop- 
ment side included the construction of some 
interesting engines. Amongst these new 
engines were five of the new “ Leader ”’ class 
steam locomotives, five single-unit main line 
diesel-electric locomotives, two gas turbine 
locomotives and the experimental “ Fell ” 
type diesel-mechanical main line engine. 
In connection with its plans for standardis- 


280 Ib. per ag. in. 


were the use of the largest boilers which 
weight limits would allow; the use of wide 
fireboxes in the largest engines for com- 
bustion efficiency; firebox and ashpan 
arrangements to give the best results with 
varying qualities of coal; and adoption of 
design features to promote good riding and 
minimum wear and tear on the track. 

In reviewing the main events of the past 
year in this country it is worth recording 
that on Wednesday, June Ist, the twin-unit 
diesel-electric locomotive No. 10,000/1 was 
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5ft lin diameter. Each of the bogies has a 
three-cylinder engine, which drives the centre 
axle, the drive being transmitted through 
chains to the two other axles. The cylinder rs 
are 12}in diameter by 15in stroke and the 
admission of steam to, and exhaust from, the 
cylinders is controlled by sleeve valves 
instead of the usual piston valves. The cast 
iron sleeves slide inside a liner and have 
separate admission and exhaust ports equally 
distributed round the circumference. The 
clearance volume has been substantially 
reduced and the port openings increased, and 
the steam chest volume is 3} times the 
cylinder volume at maximum cut-off. 

The main girder frame of the engine carries 
the boiler, water tank and bunkers and the 
superstructure. In cabs provided at each 
end of the locomotive the driver’s controls 
are duplicated and a firing cabin is situated 
part way along the length of the engine. 

In the all-welded boiler, which has a 
working pressure of 280 lb per square inch, 
firebox legs and flat-stayed surfaces have 
been eliminated and four thermic siphons are 
fitted. The tractive effort, calculated at 85 
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ing locomotives and rolling stock, the Rail- 
way Executive announced early in the year 
that considerable progress had already been 
made in the preparation of preliminary 
designs. The work is planned to reduce 
eventually the number of steam locomo- 
tive classes in this country to twelve 
only, and it is expected that the first two 
standard classes will be in production in 
1951. These two classes will be designed for 
fast passenger and mixed-traffic duties. For 
this work of standardisation some valuable 
data was obtained in the locomotive inter- 
change trials held in 1948, the report on the 
findings of which was made available to the 
Press in July last and reviewed at some 
length in THE ENGINEER of July 15, 1949. 
It will be recalled that for these trials 
fourteen types of locomotives were put to 
work on selected routes on each of the 
Regions during the period from April to 
December, 1948. The tests were not in- 
tended to be a contest between different 
locomotives of similar types, which had been 
designed for the most part to fulfil the 
requirements of their particular Regions. 
The data accumulated in the trials showed 
that all the locomotives demonstrated their 
ability to operate selected trains to the 
booked timings on routes differing widely in 
character from their home routes. For this 
reason the Railway Executive was satisfied 
that no limit needed to be placed on its 
proposals for standardisation by reason of 
suitability of particular locomotives for the 
routes over which they would have to work. 
Among the features of design worthy of close 
consideration for the new standard locomo- 
tive types which were indicated by the tests 


DIAGRAM OF ‘**LEADER’’ CLASS LOCOMOTIVE 


used to haul the “ Royal Scot ”’ train on a 
non-stop run from Euston to Glasgow. This 
trip was made to prove the capacity of the 
engine for sustained running and as part of a 
test programme to ascertain its comparative 
performance and costs with modern steam 
locomotives. The train of sixteen coaches, a 
gross weight of some 520 tons, made a non- 
stop journey to Glasgow in 8h. 15 min. 
Normal running times were observed through- 
out the journey, although it was stated after- 
wards that it would have been possible to 
have made the run in 80 min. or 90 min. less 
than the time actually taken. During the 
run the highest speed recorded was 73-5 
m.p.h. and the highest sustained speed was 
65 m.p.h. for 20 miles. Since the initial trip 
the locomotive has been used in regular 
service on the Euston-Glasgow run. 

We turn now to some of the unusual and 
interesting locomotives which were put into 
service or were under construction during 
1949. Probably no steam locomotive has 
aroused greater interest or been subject to 
more speculation in recent years than the 
0-6-6-0 “Leader” class built in the 
Southern Region workshops to the designs of 
Mr. O. V. Bulleid. Although one of these 
engines has been undergoing its running 
trials on the South Coast lines for some time, 
no official information or photographs have 
yet been released. We have, however, 
reproduced a photograph from The Times in 
Plate 5 and are able to give a diagram, 
together with a few general particulars, 
which will be of interest to our readers. 

The locomotive, which is of the articulated 
type and has a total wheel base of 50ft, is 
carried on two six-wheeled bogies with wheels 


per cent boiler pressure, is reported to be 
26,300 lb. 

Considerable interest also attaches to the 
new type of main line diesel locomotive, 
which is being built under the “ Fell ”’ patents 
at the Derby works. This locomotive will 
have a 4-8-4 wheel arrangement and be 
driven by four 500 h.p. diesel engines 
mechanically coupled to the driving axles. 
Following what is now general practice in the 
new designs of locomotives, it will have 
driving cabs with duplicated controls at each 
end. 

It is expected that the “ Fell ” locomotive 
will be capable of speeds up to 84 m.p.h., and 
the comparatively light weight on its axles 
will make it suitable for main line routes 
and adaptable for a wide range of duties. 

Following lengthy trials with two experi- 
mental electric locomotives hauling trains 
on the electrified section of its system, the 
Southern Region built and placed in service 
early in the year a third locomotive, No. 
20,003, which embodied the results of eight 
years’ experience gained with the two earlier 
designs. This new locomotive, which 
is illustrated in Plate 5 was described in 
detail in THe ENGINgEER of March 11th 
last. 

The locomotive has two six-wheeled bogies 
carrying a box type body with a driving cab 
at each end and a main equipment compart- 
ment between. Each axle carries a nose- 
suspended motor coupled to the axle through 
straight spur gearing. Sections of the roof 
and body plating can be removed to give 
access to, or permit the easy removal of, 
equipment. Cooling air for the booster sets 
and traction motors is admitted through 
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BRITISH LOCOMOTIVES OF 1949 


SOUTHERN REGION ‘**LEADER'’ STEAM LOCOMOTIVE 








WESTERN REGION GAS TURBINE LOCOMOTIVE 





na 
Ew Make? liana 


Minn ee , 


SOUTHERN REGION ELECTRIC LOCOMOTIVE 





Plate 6 THE ENGINEER, January 6, 1950 
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large entries above the cantrail over the 
pooster sets. Air for the boosters is filtered, 
but that for cooling the traction motors 
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order the locomotive weighs some 115 tons 
and its maximum continuous speed will be 
90 m.p.h. The locomotive is carried by two 
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described in our issue of November 11th and 
is illustrated on this page, has eight coaches 
with a seating capacity for 1016 passengers, 
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L Combustion chamber. 6. Main generator. 11. Lubricating oil radiators, 16. Light fuel oil tank. 
2. Gas turbine. 7. Diesel generator set for auxiliaries. 12. Train heating boiler. 17. Lubricating oil tank. 
3. Air compressor. 8. Traction motors. 13. Storage battery. 
4. Air preheater 9. Fan for traction motors. 14. Heavy fuel oil tanks. 
5. Reduction gear 10. Compressor and vacuum pump. 15. Water tank for boiler. 
WESTERN REGION GAS TURBINE LOCOMOTIVE 


is ducted straight from the roof to blowers on 
the booster set shaft and thence to the 
motors. 


The leading particulars of this locomotive 
are as follows :— 


Nominal supply ae 660V d.c. 
Type of service ... . ... Mixed traffic 
Wheel ee eee” eee AD 
Total weight ... . «+ «» 105 tons 
Overall length... 58ft 3in 
Overall width . eas 8ft 7tin 
Bogie wheel base .. -- 16ft 
Axle centres on each h bogie ooo (OH 
Bogie centres ... ... 28ft 6in 
Total wheel base 44ft 6in 
Wheel diameter 42in nominal 
Maximum service speed 75 m.p.h. 
Balancing speed 66 m.p.h. with 425-ton 
train 
Number of motors . Six 
Motor connections . ss «+ Three in series 
Traction motor voltage ..» 400V 
Type of motor.. : «++. Series wound, pressure 
ventilated 
Number of field taps One (plus two stages of 
field diversion) 
Volume of cooling air/motor... 1350 cubic feet per 
minute 
One-hour rating ofmotors ... 245 h.p. 
One-hour rating of locomotive 1470 h.p. 
Tractive effort : 
Nominal maximum ... 45,000 Ib 
One hour ‘ 19,500 Ib at 28-5 m.p.h. 
Continuous . : 11,130 lb at 35-5 m.p.h. 
Control air pressure... 70 lb per square inch 
Total number of running 
notches on controller Twenty-six 
Rating of M.G. set 9kW at 150V 
Train heating boiler 380kW at 660V, 1000 Ib 


steam per hour 
Collector shoe base... 36ft 6in 


The gas turbine electric locomotive, ordered 
in 1946 by the late Great Western Railway 
Company on the recommendation of Mr. 
F. W. Hawksworth, has been completed and 
will shortly arrive in this country. This loco- 
motive, which was designed and constructed 
at the Brown Boveri works in Switzerland, 
and the mechanical portion by the Swiss 
Locomotive and Machine Works, is illustrated 
in Plate 5 and the diagram herewith. 

Its gas turbine unit is designed for a con- 
tinuous net output of 2500 h.p. At starting, 
the tractive effort at the wheel rim is 31,500 lb 
up to about 2] m.p.h. and continuously 
12,400 lb at about 64 m.p.h. In running 


six-wheeled bogies, each outer axle of each 
bogie being driven by a d.c. series motor 
which is completely suspended to reduce the 
unsprung weight to a minimum. A driving 
cab at each end makes the locomotive 


as compared with 772 seats in the normal 
eight-coach train. 

Each of the compartments in this train 
has eleven seats in the lower and eleven seats 
in the upper deck. Owing to the close clear- 





SOUTHERN REGION DOUBLE-DECKED TRAIN 


equally suitable for running in each direction 
without need for turning. 

The gas turbine unit consists essentially of 
an axial-flow compressor, a heat exchanger, a 
combustion chamber and a gas turbine. At 
full load the turbine develops about 10,300 
h.p., of which the compressor absorbs some 
7800 h.p., the difference of 2500 h.p. being 
transmitted to a generator set through 
reduction gearing. The electrical energy is 
transmitted to the driving axles by electric 
motors. 

An interesting experimental train of 
double-decked coaches was placed in service 
on the Southern Region routes to Dartford 
in November. This train, which was 





ance of bridges and tunnels the windows of 
the upper deck are fixed and pressure ventila- 
tion has been provided, heated air being 
blown into the compartments in cold weather 
and cool air in the hot weather. 

The bodies of the new coaches are of light- 
weight all-steel construction and with the 
design adopted they have the same weight as 
normal coaches, despite their additional 
seating capacity. For these coaches trussed 
underframes of rolled steel sections have been 
assembled by electric welding and the bogies 
for both the motor and the trailer units have 
been specially designed to suit the new condi- 
tions resulting from the introduction of wheels 
of smaller diameter than are usually used 
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for ordinary electric stock. Fabricated steel 
wheels were fitted when the train first went 
into service, but they proved unsuitable, and 
the train had to be withdrawn for their 
replacement by wheels of standard design, 
but of smaller diameter than those used for 
normal stock. 

The orders for rolling stock placed by 
London Transport included eighty-nine new 
tube cars and ninety new cars of aluminium 
alloy for lightweight underground trains. 
The lightweight cars, which will be intro- 
duced into service in about a year’s time, 
will be the first of their kind in this country 
to be made in aluminium alloy. Each of 
the cars will be more than 3 tons lighter 
than existing steel cars and a_consider- 
able saving in electricity consumption is 
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expected as a result of this reduction in weight. 

In December the first post-war cars built 
for London Transport went into service on 
the District Line. For this new class “R” 
stock 143 new non-driving motor-cars are 
being built and eighty-two existing trailer cars 
are being converted to driving motor-cars. 
The body design of the cars closely follows 
that adopted for London Transport’s 1938 
surface stock, and a number of the changes 
and improvements which have been intro- 
duced were described in THE ENGINEER of 
December 23, 1949. These improvements 
include provisions for minimising the effects 
of possible collisions, fluorescent lighting, 
changes in the sliding door gear, redesigned 
bogie suspension, improved driving cab 
equipment &c. 


(T’o be continued) 


Civil Engineering in 1949 


No. I 


HE prevalent economic conditions of 

the country, requiring strict economy in 
expenditure of any sort, were necessarily 
felt in the civil engineering industry during 
1949, as in previous years. In spite of this 
state of affairs, however, activity during the 
year was considerable, and much progress 
was made, although many public works were 
deferred or progress was slowed down. The 
effects of many years of such deferment 
became particularly acute during the summer 
and autumn in the province of water supply. 
Many authorities were acutely troubled by 
the drought, and reservoirs in different parts 
of the country were exhausted or reduced 
to a very low level. 

In Parliament, the Coast Protection Act 
was passed and became law in November. 
Its purpose is “ to amend the law relating to 
the protection of the coast of Great Britain 
against erosion and encroachment by the 
sea; to provide for the restriction and 
removal of works detrimental to navigation.” 
Treasury grants will be provided under the 
Act for carrying out coast-protection pro- 
jects, which will be undertaken by maritime 
county councils, or, in some cases, by 
specially constituted coast-protection boards. 
Another item of legislation, the Special 
Roads Act, authorising the construction of 
roads reserved for special classes of traffic, 
received the Royal Assent on May 12th. 

Although relatively few large-scale con- 
structional works were in progress during 
1949, several new techniques and processes 
were introduced or developed during the 
course of the year. Amongst these develop- 
ments may be mentioned the use of electro- 
osmosis for removing ground water from 
finely divided soils, employed for the first 
time in this country, on the North-Eastern 
Region of British Railways at Ayton, near 
Berwick-on-Tweed, where work was still pro- 
ceeding in the repair of flood damage caused 
during 1948. 

Some recent advances in the use of rein- 
forced concrete are referred to later in this 
article, together with various applications 
of pre-stressed construction. Examples of 
structures built with pre-stressed concrete, 
in contrast with work in France and Belgium, 
are at the present time comparatively rare 
in this country. A very great interest in 
this type of construction was shown by engi- 
neers during 1949, however, and it may be 
expected that pre-stressing will find a con- 
siderable application in the future. At the 
present time the chief application in this 





country lies in the use of precast factory- 
made elements. 


WATER SUPPLY 


Increased facilities for the supply of water 
are now an urgent necessity, as was 
demonstrated during the summer of 1949 
by the prolonged drought. Many new 
works were being built, however, and it is 
to be hoped that sufficient of them will soon 
be completed to cope comfortably with the 
demand of an exceptionally dry year. As 
in the case of sewerage works, many of the 
projects under construction are small in size 
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Valley area, Radnorshire. The dam is 1066ft 
long and 182ft high, and is a mass concrete 
gravity structure, the slight curve, which 
can be seen in the illustration of the upstream 
face, being incorporated solely to give a 
pleasing appearance. It is being constructed 
in twenty-three separate blocks, an interval 
of six weeks being allowed between placing 
concrete in adjacent blocks. A watertight 
joint is formed between each pair of blocks 
near the upstream face; this joint consists 
of a vertical corrugated strip of copper, and 
an example can be seen in the second illus- 
tration of the dam. 

Concrete is placed by cableway in lifts of 
about 4ft, the hearting to the dam being a 
7:1 low-heat Portland cement concrete. 
The upstream face of the dam is faced with 
Staffordshire brindle brick backed by a 4:1 
fine concrete, except for the upper 40ft, which 
will be faced with masonry. The downstream 
face is all squared rock-faced random rubble 
masonry. The roadway across the top of 
the dam will be carried on thirteen reinforced 
concrete arches faced with masonry, and 
the roadway parapet walls will be fair-tooled 
masonry in panels. The length of the spill- 
weir will be 520ft, side spillweir channels 
on both sides falling to the centre for the 
full length of the spillweir. A centre spill- 
weir channel will collect water from the side 
channels, and will extend for 360ft down. 
stream from the dam, roughly in the stream 
bed; this channel can be seen under con- 
struction in the illustrations, as can the 
diversion channel built to carry the stream 
flow during construction. The consulting 
engineers for the Claerwen dam are Sir 
William Halcrow and Partners, and the 
contractors Edmund Nuttall, Sons, and Co. 
(London), Ltd. 

In recent years the city of Coventry has 





CONSTRUCTION OF BLOCKS Nos. 


and of conventional design so that they 
cannot be mentioned here; nevertheless, 
their importance is considerable. 

The larger and more spectacular works 
for water supply afford greater scope for 
this review, and amongst them we may men- 
tion first the Claerwen dam, a recent progress 
photograph of which is reproduced opposite. 
When completed the Claerwen dam will form 
an additional reservoir of 10,800 million 
gallons capacity in the Birmingham Water 
Department’s source of supply in the Elan 





10-23, CLAERWEN DAM 


shared with Birmingham some anxiety 
over water supplies. Work continued 
throughout the year on the first instalment 
of the Coventry Corporation’s scheme for 
a water supply from the River Severn. The 
10 million gallon service reservoir at Meriden 
and the Bredon Hill covered service reser- 
voir, 108ft in diameter and with a capacity 
of 1} million gallons, were completed. These 
works are shown under construction in 
accompanying illustrations. Pipelaying, 
totalling 38 miles of 30in and 27in steel 









30 


mains, divided into three sections—one 
being carried out by direct labour and the 
other two let as contracts—made good pro- 
gress during the year. Contracts were also 
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4? miles, continued and was substantially 
completed. The new aqueduct is formed of 
welded steel cylinders 56in internal dia- 
meter, lined with cement mortar and sur- 





BREDON HILL RESERVOIR 


let for pumping plant at Upton and Strens- 
ham, comprising three 130,000 g.p.h. units 
at each station, and for the water treatment 
plant. The joint engineers for the scheme are 
Messrs. Binnie, Deacon and Gourley, and 
Messrs. Herbert Lapworth Partners. 
Extension of the Mourne Mountains scheme 


rounded by concrete: the joints are formed 
by steel collars caulked and grouted. The 
waters of the Annalong River, up to 70 
m.g.d., are to be diverted into the Silent 
Valley Reservoir by means of a tunnel 
2} miles in length, of which about 1} miles 
was driven by the end of the year. The 





AERATION CHANNELS, MAPLE LODGE SEWAGE DISPOSAL WORKS 


for the Belfast City and District Water 
Commissioners was in progress during the 
year under the direction of the consulting 
engineers, Messrs. Binnie, Deacon and Gour- 
ley. The work on the duplication of the 
conduit between the Silent Valley Reser- 
voir and the Annalong River, a length of 


concrete lining will not be placed until the 
driving has been completed. By means of 
this diversion the yield of the Silent Valley 
works will be increased by 5 mg.d. The 
contractors for the tunnel and ancillary 
works are A. M. Carmichael, Ltd., and for 
the conduit Harland and Wolff, Ltd. (fab- 
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rication of steelwork) and McLaughlin and 
Harvey, Ltd. 

Two further notable schemes for wich 
Messrs. Binnie, Deacon and Gourley are 
the consulting engineers are the Daer schome 
(Lanarkshire Water Supply) and the Usk 
scheme (Swansea Corporation). The Usk 
scheme, which is required to make available 
an. initial supply of 8 m.g.d., comprises the 
creation of a reservoir with a capacity of 
2715 m.g., by the construction of an earthen 
embankment approximately 470 yards long 
and 110ft high, across the River Usk. A 
diversion tunnel approximately } mile in 
length and an overflow channel, and 1} 
miles of road diversions and a supply basin 
at the head of a 30-mile pipe-line, are also 
included in the scheme. A contract has 
recently been let for the construction of the 
reservoir. 

The Daer scheme comprises the construc- 
tion of an impounding reservoir with a 
capacity of 5300 million gallons, to be formed 
by an earthen embankment 135ft high and 
about 4 mile in length across the Daer 
Stream (one of the headwaters of the River 
Clyde), treatment plant to deal with 25 
million gallons a day and gravitation trunk 
mains to supply water to the county council, 
the burghs of Hamilton and Motherwell 
and Wishaw, and to the Airdrie and Coat- 
bridge Water Board. The first instalment 
of the trunk mains will enable 14 million 
gallons a day to be delivered to the several 
authorities; these mains will vary in 
diameter from 45in down to 2lin and will 
be bitumen lined and sheathed with Johnson 
couplings. Construction of the impound. 
ing works by direct administration has been 
in progress for the past year. 

Lastly, we may mention that two large 
impounding reservoirs, for which G. H. 
Hill and Sons (Manchester) are the consult- 
ing engineers, are under construction for 
the Huddersfield Corporation (Digley Reser- 
voir) and the South Staffordshire Water- 
works Company (Blithfield Reservoir). 
These two works are expected to be 
completed in 1951 and 1952, respectively. 

The work of the Metropolitan Water Board 
during 1949 will be dealt with separately in 
a later issue. 


SEWAGE DISPOSAL 


An aerial view showing the Maple Lodge 
sewage disposal works of the Colne Valley 
Sewerage Board under construction is repro- 
duced in Plate 8 and a plan of the works is 
reproduced overleaf. These works are 
intended eventually to serve a population 
of well over half a million, including the 
City of St. Albans, the Borough of Watford 
and two satellite towns. The total cost of 
the entire Colne Valley scheme, which will 
serve an area of some 144 square miles, is 
estimated at over £6 million, the work being 
sub-divided into a number of separate con- 
tracts. The consulting engineers to the Board 
are Messrs. Sandford Fawcett and Partners. 

The Maple Lodge works, together with the 
Juniper Hill pumping station and two 
smaller stations, will eventually replace 
some twenty-eight existing sewage disposal 
works and fifteen existing pumping stations. 
It is hoped that the works will be in operation 
towards the end of 1950. Sewage will be 
treated by the activated sludge system, and 
the effluent discharged into the River Colne. 
As the Metropolitan Water Board extract 
water from the River Thames below the 
junction with the Colne, it was stipulated 
that the biological oxygen demand of the 
effluent and suspended solids should not 
exceed two and three parts per 100,000, 
respectively. It was also stipulated that the 
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effluent should be non-putrescible, no over- 
flow of storm water should be allowed either 
from the sewers or the disposal works, and 
sluige should be dried only on watertight 
floors and beds. Owing to this last restriction 
it was decided to install vacuum filtration 
and flash drying equipment, which has not 
before been used outside. the United States. 
Over 90 per cent of the sewage will be 
lifted at the Juniper Hill pumping station, 
which is designed entirely for automatic 
working, apart from daily maintenance. 
The trunk sewer above the pumping station 
has a diameter of 75in, and nearly 13 miles of 
sewers with diameters of 57in or more 
were constructed by the end of 1949; a 
total of nearly 52 miles of trunk and branch 
sewers are being built in all in the valleys 
of the Rivers Colne, Gade and Ver. The 
trunk sewer shown in the illustration below 
has an internal diameter of 72in, and was built 
of pre-cast concrete segments bolted together. 
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housing estates. Five miles of sewers, with 
diameters between 24in and 10ft, were built, 
and a 10ft diameter outfall sewer into the 
River Mersey just north of the Gladstone 
dock was constructed in cofferdam. 

Many of the London County Council’s 
main sewers are more than 100 years old, 
and during the year it became necessary to 
commence an extensive scheme of major 
repairs and reconstruction at an estimated 
cost of £250,000. A scheme was also pre- 
pared for the improvement of the sewage 
effluent from the Council’s outfalls at Beckton, 
E.6, and Crossness, 8.E.2, into the River 
Thames. This scheme includes the comple- 
tion of detritus pits at the Northern Outfall 
works (work commenced in 1938 and 
suspended during the war), the provision 
at the Northern Outfall works of mechanically 
operated sedimentation tanks of an aggregate 
capacity of 20,000,000 gallons, and the pro- 
vision at both Northern and Southern Outfall 
works of diffused-air, 
activated sludge plant 
for the treatment of 
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PLAN OF MAPLE LODGE 


The works at Maple Lodge provide an interest- 
ing example of modern methods for the 
treatment of sewage, and it is to be hoped 
that the high standard set by these works 
will in the future be attained in other areas 
where up-to-date facilities are urgently 
required. 

A great deal of construction of sewers 
and sewage disposal works was in progress 
during the year, some of the work being on a 
fairly large scale. However, space permits 
the mention of only two examples. The 
Rimrose Brook drainage scheme, for which 
the consulting engineers were Messrs. John 
Taylor and Sons, was completed during the 
year. This scheme gives drainage facilities 
to Bootle, Litherland and Crosby, and par- 
ticularly to the Bootle Corporation’s new 


WorRKS 


system. The estimated cost of the com- 
plete new scheme is £3 million. 


Docks AND HARBOURS 


Although it is now more than four years 
since the end of the war, many dock and 
harbour authorities were still engaged during 
the year on the repair of war damage or 
on reconstruction work to improve dock 
facilities, work which has been long delayed. 
On Plate 8 we reproduce a photograph of the 
recently completed Waterloo River Entrance 
of the Mersey Docks and Harbour Board. 
Work on this scheme was commenced in 
1937, but was discontinued during the war. 
The new lock is 450ft long between inner 
and outer gates, 65ft 6in wide and 58ft 6in 
deep from coping to sill. It is provided with 
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an intermediate pair of gates, which sub-divide 
it into two compartments 135ft and 315ft long, 
respectively, for the use of smaller vessels.’ 

The whole structure is founded upon 
sandstone rock, and the invert of the lock 
is formed as a shallow inverted arch, which 
provides a more economical design than a 
flat invert. Walls and inverts throughout 
were constructed of mass concrete, but granite 
was utilised for all wearing surfaces. The 
provision of a suitable turning basin at the 
inner end of the lock necessitated the removal 
of the old Victoria-West Waterloo Passage 
and the transfer of the Scherzer-type rolling 
lift bridge from this passage to a new site 
which was prepared between the - Tra- 
falgar and Victoria docks by narrowing the 
existing water space. During construction, 
access through the existing entrances had to 
be maintained with the minimum of inter- 
ference to traffic, so that it was not possible 
to enclose the whole of the site. Thus the 
majority of the work was built sectionally 
inside half-tide and full-tide steel sheet 
piled cofferdams, about forty-five of which 
were constructed in all, with an aggregate 
facing length of about 2500 lineal feet. 

A full description of the Waterloo River 
Entrance, and other work in progress for 
the Mersey Docks and Harbour Board was 
given in THe ENGINEER of July 1 and 8, 
1949. In addition to these works, the first 
stage of an improvement to the Langton 
Canada docks, which will include the con- 
struction of an entrance lock 825ft by 130ft, 
was commenced during the year. 

Other improvements and modifications 
which were in progress during 1949 include 
the widening and deepening of the water- 
way between the Hudson and Hendon 





TRUNK SEWER, COLNE VALLEY 


docks and various other improvements at the 
Port of Sunderland, which are being carried 
out largely by direct labour by the River 
Wear Commissioners, and several works 
at the Port of Bristol. An important work 
at Leith, the construction of a deep-water 
quay, involving over 1000ft of new quay 
walls of caisson construction, with reclama- 
tion behind the quay walls, is scheduled for 
completion in March, 1950. During October 
work was commenced on the new £4 million 
oil dock at the entrance to the Manchester 
Ship Canal at Eastham. This dock will 
cater for the new *30,000-ton oil tankers 
and is expected to be completed by the middle 
of 1952, when Kuwait oil will be pumped 
from the dock to the oil refineries at Stanlow. 
(To be continued) 
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A Critical Review of Gas Turbine 
Progress 


No. I 
(Contributed) 


_ past year marks the tenth in gas 
turbine history since its first practical 
realisation, as it was in July, 1939, that the 
Neuchatel set underwent successful tests. 
Certain important events may be recalled, 
notably the commissioning early in the year 
of the Brown Boveri 27,000kW set at Beznau 
and later on the preliminary running of the 
Sulzer 20,000kW set at Weinfelden. Beznau 
No. 1, 13,000kW, has now run some 4000 
hours. The other large Swiss set, the 
12,500kW Escher Wyss machine at St. 
Denis, originally expected to run in the 
spring, is delayed. The three big machines 
by British makers are all in production, but 
none is expected to run for about another 
year. 

There will very shortly be a gas turbine 
locomotive running on British Railways, 
since the Brown Boveri-S.L.M. locomotive 
is on its way. 

Other indications of progress are the 
ordering by the Metropolitan Water Board 
of three sets for standby purposes, and the 
first order for export to be placed with a 
British firm—the B.T.H. Company. Orders 
for five machines in the U.S.A. were 
announced late in 1948 and one other in 
1949. The number of British experimental 
machines was increased by the completion 
of a 1000 h.p. set by Ruston and Hornsby, 
which appears to have fulfilled expectations. 

Official announcements have been made of 
several new firms entering the field, though 
in most cases the fact that design work was 
proceeding was already known. Newcomers 
are W. H. Allen and Co., Ltd., and G.E.C., 
Ltd., in this country; Clark Brothers, in 
the U.S.A.; the Elsinore Shipyard, a Dutch 
syndicate, a Belgian syndicate, several 
makers in France, and Saurer, in Switzerland. 
Experimental work is also going on in Russia. 

The counter trend, which may be signifi- 
cant, is represented by one American firm, 
which is rumoured to be abandoning gas 
turbine work in favour of a return to its 
more mundane, though more remunerative, 
normal business. 

The volume of published matter has 
declined, but this is not to be taken as a true 
ndication of the amount of activity, since 
there are two stages in a development at 
which publicity seems desirable, namely, 
at the beginning when troubles have not 
yet been encountered and later when there 
are successful achievements to place on 
record. The present year finds many firms 
between these two stages and disinclined to 
seek publicity. There is no point in adver- 
tisement if orders are not desired, and most 
builders probably have in hand as much work 
as they wish to tackle. In the absence of 
published data it is still possible to discern 
certain indications of a general trend, 
though it must be admitted that there is a 
risk that what at the moment appears to 
be the main stream may ultimately turn out 
to be merely a backwater. 


DEVELOPMENTS IN THE U.S.A. 


The U.S.A. is an exception to the rule 
about publication, since firms show no dis- 
inclination to publish even their troubles, 
a policy which seems to do them no harm and 
makes for interesting reading. ‘ 

Development in the U.S.A. is concentrated 
on rather small units up to 5000kW, with a 


very strong stress on designs suitable for 
locomotives. Much of the work being done 
is on a speculative basis, though the G.E. Co. 
has taken a number of firm orders, apparently 
at profitable prices, and its first commercial 
machine has recently been put in commission. 
There is renewed interest in the closed- 
circuit gas turbine and in a hybrid type (more 
fully discussed later) using an open circuit 
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RELATIVE PERFORMANCE OF POWER 
STATION CYCLES 


with the heat transmitted from a coal-fired 
furnace through a tubular heater. These 
projects reflect the importance attached to 
the possibility of burning coal rather than 
oil. Renewed interest, as in France, is also 
being shown in the free-piston engine, 
whereas in Switzerland the view was held 
that the free-piston engine had been by- 
passed since it represented no more than an 
intermediary stage in the evolution of the 
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INDIRECT COAL-FIRED GAS TURBINE 


gas turbine proper. The reasoning in the 
U.S.A. is presumably that the gas turbine 
can hardly displace the diesel for locomotives 
because of its relatively poor efficiency, 
while the combination of highly super- 
charged engine with turbine might offer high 
efficiency with compact size and so overcome 
the main drawback of the diesel, which is the 
great length of the locomotive. The lubrica- 
tion difficulty with supercharging to four 
atmospheres has yet to be faced. 

The first American gas turbine locomotive 
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powered by a 4800 h.p. G.E. single-shaft 
machine began demonstration running on 
the Union Pacific Railway in June. This is 
apparently one of the locomotives built 
to run on coal, but as the coal-burning equip. 
ment was not available the G.E. oil-fired 
plant was installed. The operating tempera. 
ture is of the order of 1300 deg. Fah., and the 
efficiency about 17 per cent. The nominal 
speed is 6700 r.p.m. and the weight of the 
gas turbine about 12 tons out of a toial 
weight of 223 tons. The machine was run 
for about 700 hours on test before being 
installed. The oil employed in service is 
stated to be bunker “C,” and as the price 
is about half that of diesel oil the lower 
efficiency of the gas turbine is claimed to 
be roughly compensated, though experience 
in France showed that the poor part-load 
efficiency of the gas turbine invalidates such 
a simple comparison. The noticeable restraint 
in the reports of the trial running suggests 
that the lesson has been learnt that over- 
statement is not good propaganda. 

The G.E. Co. started up in July the first 
of its five industrial gas turbines sold for 
land service. This is a set rated at 3500kW 
and is practically identical with the locomo- 
tive unit. It is installed in the Arthur Huey 
station, Oklahoma, and has now run some 
1100 hours on natural gas. The efficiency 
is about 15-6 per cent, but if credit is taken 
for the heat in the exhaust gases at 780 deg. 
Fah., which are cooled to 340 deg. Fah. in a 
feed heater, the combination gives 21 per 
cent. It appears that this gain is partly 
illusory, since the feed could apparently 
have been heated more economically by an 
economiser in the steam boiler flue. The 
price of the set was 400,000 dollars, repre- 
senting about £41 per kilowatt at the present 
rate of exchange on the nominal rating of 
3500kW. The machine has, however, carried 
4300kW. The entire installation cost 208 
dollars per kilowatt. 

An entirely different design of machine is 
being built in 5000kW rating with intercooler 
and regenerator to give an efficiency of about 
28 per cent on oil. This is a two-shaft in-line 
unit of compact design occupying a space of 
about 49ft by 28ft and weighing about 130 
tons, of which exactly one-half is represented 
by the regenerator. Three such machines 
have been sold, two for Oklahoma and one 
for Bangor. 

In the U.S.A. the gas turbine is not 
thought of as being a likely competitor with 
the steam turbine in central power station 
service, at least for the next ten years. The 
consequences of this opinion are that the 
gas turbine is being developed at present 
primarily as a competitor to the diesel engine. 
This is understandable, since for the present 
gas turbines are regarded as suitable for sizes 
of only up to, say, LOMW or 15MW, whereas 
the most usual size of steam turbine in the 
U.S.A. is about 45MW. Steam turbines in the 
U.S.A. are already employing 1000-1050 deg. 
Fah. throttle temperature, and _ several 
coming into use very shortly will use 1050 deg. 
Fah. with reheat. The station efficiency 
obtainable with large units employing what 
a few years ago would have been thought 
of as ‘‘ gas turbine temperatures ”’ is as good 
as present gas turbines can offer with tem- 
peratures approximately 200 deg. Fah. 
higher. Hence, though the gas cycle shows 
a greater improvement with rising tempera- 
ture than does steam, it is considered that 
steam will maintain its lead by a modest 
increase of 50 deg. or 100 deg. Fah. after a 
pause to obtain experience at 1050 deg. 


Fah. The upper illustration on_ this 
page, adapted from data by J. R. 
Carlson, of Westinghouse, shows their 
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expectations in this direction. The issue of 
whether the potential gas turbine in mind is 
to consume a fuel as cheap as that employed 
in the steam cycle is avoided, though even in 
the U.S.A., where oil and natural gas abound, 
it would seem that efficiency in land plant 
is not a sound criterion of comparison unless 
it refers to coal firing, since low prices for 
oil and gas are obtainable only on an off-peak 
basis. 

The Westinghouse Company, like several 
other concerns, has devoted most of its 
effort to locomotive types. It has built a 
2000 h.p. single-shaft unit which was tested 
in 1946 and has now been on loan to the 
Mississippi River Fuel Corporation, where 
it has had some 1450 hours’ service driving a 
centrifugal gas booster and running on oil. 
Two further 2000 h.p. units of similar type 
are being built for a demonstration locomo- 
tive. The length of these units is 26ft and 
the weight 17 tons, the efficiency at full load 
being about 16-7 per cent. A 4000 h.p. 
locomotive machine is also being undertaken 
as a speculation and a 3000 h.p. free-piston- 
gas turbine set is being developed in con- 
junction with the Lima-Hamilton Corpora- 
tion for possible locomotive application. 
The Westinghouse Company is also showing 
renewed interest in the closed-circuit unit and 
is preparing designs for a machine of unstated 
capacity. A second concern in the U.S.A. 
is understood to be interested in the closed- 
circuit type. 


INITIAL TEMPERATURE 


Considering world trends one issue which 
appears to be in process of resolving itself 
is that between the choice of a “low” 
temperature, say, up to 1100 deg. Fah., or 
what might be regarded as a “ normal ” one 
in Europe of 1200 deg. Fah. A temperature 
of 1300 deg. Fah. is regarded as “ high,” 
though it cannot be said to be intolerably 
high for continuous service, since sufficient 
experience is lacking. One prominent firm 
hitherto considered that the retention of a 
temperature as low as 1100 deg. Fah. per- 
mitted employing comparatively inexpensive 
rolled blades with a root fixing based on 
steam turbine technique. Reliance was also 
placed on raising the creep resistance of the 
austenitic material by cold work. 

In the light of experience it seems that 
this practice, though satisfactory at tem- 
peratures up to perhaps 1000 deg. Fah., was 
inadequate at higher temperatures for which 
a more expensive construction has been 
found necessary, at least, for the first row. 
This being so, it seems that the expense of 
material and machining will not be greatly 
different if the temperature is raised to, say, 
1200 deg. or 1300 deg. Fah., wherever the 
limit for uncooled blades is placed. This will 
entail some reorientation of thought in 
regard to rotor design. If the rotor imposes 
no severe limitation the cost of the plant will 
not necessarily be increased, since the net 
output and the efficiency are both profoundly 
affected by initial temperature. Thus, 
raising the initial temperature with a fixed 
compression ratio results in an increase 
of net output much more than proportional 
to the increase of absolute temperature, 
because the compressor work, representing 
50 to 70 per cent of the gross work, remains 
unaffected. 

The impetus towards the use of still higher 
temperatures will therefore continue to be 
felt. It is generally assumed that blades in 
superior material can withstand tempera- 
tures of at least 1350 deg. Fah., but a lower 
limit tends to be set by the strength of the 
rim of the wheel or the drum carrying the 
blades. Since it is not economical or perhaps 
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practicable to construct the rotor in the 
same highly refractory and expensive mate- 
rial as the blades, the rotor sets a limit unless 
it is cooled. Water cooling has been sug- 
gested and the possibilities of air cooling 
are being tried by a number of concerns in 
this country, in the U.S.A., and also in the 
closed-circuit machine. The technique can 
take either of two forms. In the one, as 
developed in the Whittle engine, air is allowed 
to stream over the radial face or faces of the 
wheels. In the other method, the air is 
employed in a more intensive manner, applic- 
able more readily to cylindrical rotors, by 
guiding it through passages surrounding the 
blade roots, thus keeping them cool and also 
acting as an insulating barrier preventing 
passage of heat into the rotor. The successful 
employment of air in this way depends on 
restricting the quantity required to a very 
small fraction of the whole air in the circuit. 
It will be clear that if, for instance, the 
compressor absorbs 75 per cent of the gross 
work of the turbine, then the net output of 
the set is equivalent to an ability to produce 
one-third more air at the working pressure. 
Accordingly, if, say, 3 per cent of the air 
is required to be used for cooling this will 
represent in rough terms a sacrifice of 10 
per cent of the output, which may seem a 
severe penalty to pay. However, 10 per 
cent extra net output would be obtainable 
by only about 50 deg. Fah. increase of initial 
temperature, hence, if the above 3 per cent 
cooling air permitted the raising of the 
temperature from, say, 1200 deg. to 1350 deg. 
Fah., the net result would be about 20 per 
cent increase in output. The corresponding 
gain in efficiency would be about 10 per cent, 
assuming the use of a regenerator. 

The possibilities of air cooling in this way 
include not only a marked reduction in the 
weight of the plant for a given output, but 
also, where water is available for intercooling, 
the simplification of plant by the use of a 
high-pressure ratio, resulting in a reasonable 
turbine exhaust temperature without the 
use of a regenerator. The cooling of the rotor 
surface also offers some relief from the high 
thermal stressing of the rotor during running 
up when the temperature at the surface is 
much higher than in the interior. 


FUELS 


The five classes of fuel so far considered 
for the gas turbine are distillate oil, heavy 
oil, gas, coal and the latest newcomer, peat. 
There is also to be added waste heat which 
can be used in special cases, such as in the 
Houdry process, where it is developed 
internally, and in the Coventry gasworks 
plant, where external waste heat is to be 
transferred through tubes into the working 
medium. 

While distillate oil and natural gas offer no 
problem, an issue which continues to concern 
the builders of open-circuit gas turbines is 
whether any given oil which is not a distillate 
can be burnt without causing trouble with 
deposits, particularly of vanadium and 
sodium compounds. In the U.S.A. ability to 
burn “bunker C” is generally claimed. 
Opinion in this country is guarded. Research 
is continuing on doping of fuel with a view 
to rendering deposits non-adherent. 

For this country, depreciation of sterling, 
by causing a sharp rise in the price of oil 
has nullified the reductions which had been 
taking place and widened the differential 
between imported oil and indigenous coal. 
Gas oil is now at 10d. per gallon, heavy oil 
at 8d., and coal at 4-3d. for the equivalent 
heating value. Hence, the need is apparent 
for the gas turbine to burn heavy fuel oil 
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unless its capital cost is to be low enough 
to justify the use of expensive fuel. 

The projected direct use of pulverised 
coal in the U.S.A. is making slow progress, 
and it seems that in order to utilise the plant 
which has already been constructed, without 
conversion to oil firing, which would hardly 
serve the interest of the coal producers spon- 
soring the work, an alternative “ indirect 
system ”’ is being actively discussed, though 
not embraced quite so incautiously as the 
previous scheme. The method consists of 
burning coal in a furnace through which the 
hot exhaust from the gas turbine is fed as 
combustion air on the lines of the Oerlikon 
scheme. The circuit as shown on page 32 will 
be seen to involve an open-circuit gas 
turbine with tubular surfaces in the furnace 
heating the compressed air on its way to the 
turbine, which handles, therefore, only clean 
air. Certain drawbacks of such a scheme 
can be foreseen. Slagging of the tubular 
surface is a difficulty which must be expected 
and on which development work is presum- 
ably proceeding. The problem is common 
to the closed-circuit, coal-fired proposition 
and results from the absence of water walls. 
The pressure drop inside the tubes will tend 
to be high compared with that in an internally 
fired combustion chamber, and there is to be 
added the resistance in the furnace, though 
these may be offset against that of a regene- 
rator, which is omitted. The furnace behaves 
in a way as a combined heater and regene- 
rator. It would seem that the stack loss is 
likely to be high because of the great mass 
flow and because the terminal heat cannot 
readily be taken from the combustion gases 
by the heated compressed air unless the 
surface is disposed for counter flow and 
increased beyond that which could be accom- 
modated in a locomotive. However, if the 
stack temperature were no higher than the 
exhaust from the turbine there would be no 
loss of efficiency on that score. If this can 
be attained the efficiency of such a plant 
will be only slightly less than that expected 
from an internally fired gas turbine, say, 
15-5 per cent at full load (compared with, 
say, 17 per cent on oil), and where coal is 
half the price of oil, 15-5 per cent with coal 
is roughly as good as 31 per cent with oil. 
Moreover, the 15-5 per cent compares 
favourably with a figure of the order of 11 per 
cent obtainable at full load by an orthodox 
steam locomotive. This would doubtless be a 
great deal cheaper in capital cost, but the 
gas turbine-electric locomotive, because of 
its assumed lower maintenance and higher 
power availability at low speed, might still 
have sufficient potential advantages to make 
it attractive. 

(To be continued) 
abies 


MANUFACTURE OF HIGH-PRESSURE PIPEWORK 
For BorterRs.—At the urgent request of the British 
Electricity Authority, C. A. Parsons and Co., Ltd., 
Heaton Works, Newcastle-upon-Tyne, manufac- 
turers of turbo-alternators and associated equip- 
ment, has agreed to extend its normal range of 
products to include the fabrication of high-pressure 
pipework. The existing national productive capacity 
for high-pressure pipework is unable to meet the 
British Electricity Authority’s requirements at 
present and is estimated to fall short of requirements 
for the next few years. Thus there is danger of 
delay in bringing into service the extensions and 
new generating stations now on order or planned. 
Messrs. Parsons will undertake the supply, fabrica- 
tion and erection of all pipework and other equip- 
ment required to connect steam boilers to turbo- 
alternators. This will include steam and water 
lines. They will carry out the work for a limited 
period of five to six years for the specific purpose 
of relieving this shortage. Placing this work on 
Tyneside will assist in relieving the pocket of 
unemployment now forming there. Construction 
of new works has begun and production is 
scheduled to begin in November, 1950, reaching full 
output by March, 1951. 
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Industrial and Labour Notes 


European Steel Trends 


The Steel Division of the United 
Nations Economic Commission for Europe has 
published this week a report entitled ‘‘ European 
Steel Trends in the Setting of the World 
Market.” Its main purpose is to throw some 
light on the probable evolution of European 
steel production and consumption under present 
plans, to call attention to some “ evident 
dangers,”’ and to indicate the need for intensified 
European co-operation in steel problems. 

The report points out that if the individual 
steel production plans of European countries— 
excluding Russia—-are added together, there is 
likely to be in 1953 an output of 70,000,000 
metric tons. After an exhaustive examination 
of possible steel consumption, the conclusion 
has been reached that the ‘“ practical” 
maximum consumption within Europe in 
1953, provided it is a year of full employment, 
will be 58,000,000 tons. A survey of world 
steel producing and consuming areas revealed 
that the maximum quantity which Europe is 
likely to be able to export to overseas markets 
in 1953 is 4,100,000 tons. Thus, according to 
the report, the total demand for European 
steel in 1953 is not expected to exceed 62,000,000 
tons, leaving a surplus of about 8,000,000 tons 
in crude steel. 

The report goes on to observe that practically 
no European country can effectively develop 
an independent and self-sufficient steel industry, 
as each country must remain dependent on 
some other for its supplies of one or several 
of the raw materials necessary for the produc- 
tion of steel. On the other hand, it is asserted, 
the development of uneconomic, protected, 
national steel industries can only have the 
effect of raising prices to a level which will in 
the end reduce consumption and prevent a rise 
in the standard of living. A general factor, 
the report says, explaining the over-optimistic 
production planning which points to an 
8,000,000 ton steel surplus in 1953 is the lack 
of contact and exchange of information among 
the people responsible for making the plans in 
various countries. 

Finally, the report suggests some possible 
remedies for the problems facing the European 
iron and steel industry. Briefly, they are that 
co-ordinated measures should be studied and 
applied in order to increase steel consumption 
when signs of under-consumption or recession 
appear, and that steel investment and produc- 
tion programmes should be co-ordinated in 
order to ensure an overall satisfactory level 
of crude steel production and an adequate 
supply in each of the main categories of rolled 
or drawn steel products. It is added that 
co-operation among European countries should 
ensure adequate supplies of good quality and 
cheap raw materials for steel making, and that a 
wide exchange of information on improvements 
in steel-producing techniques should be 
organised. 


Changes in Wage Rates 


The Ministry of Labour has stated 
that, in the industries covered by its statistics, 
changes in wage rates reported to have come 
into operation in November resulted in an 
aggregate increase of about £31,000 in the weekly 
full-time wages of 278,000 workers. Among 
those who benefited by the increases were 
workers employed in the iron and steel industry 
and in the ferrous and non-ferrous scrap indus- 
tries. Ironstone miners and limestone quarry- 
men in certain districts also received additions 
to their wages. All these increases were 
awarded under existing sliding scale arrange- 
ments based on the index of retail prices. 

The Ministry says that of the total increase 
of £31,000 in November, about £16,000 resulted 
from direct negotiations between employers 
and workers or their representatives; about 
£8000 resulted from arrangements made by 
joint industrial councils or similar standing 
hodies established by voluntary agreement ; 


£4500 or so resulted from the operation of 
sliding scale agreements; about £1500 was 
the result of arbitration awards, and the 
remainder of the aggregate increase was brought 
about by Orders made under the Wages 
Councils Acts. In the first eleven completed 
months of last year, it is estimated that 
5,067,500 workers received increases in wages 
totalling £978,)00. In the comparable period 
of 1948 wage increases aggregating £1,864,400 
a week were awarded to 7,611,500 people. 


Trade Disputes 

According to the Ministry of Labour 
Gazette, there were in progress at some time 
during the month of November last 126 stop- 
pages of work resulting from industrial disputes. 
Of that number, 113 stoppages began in Novem- 
ber, and thirteen had started prior to that 
month, but were still in progress in the earlier 
part of it. As a consequence of the 126 stop- 
pages, it is estimated that 64,000 working days 
were lost by 18,700 workpeople. In the pre- 
ceding month of October, 65,000 working days 
were lost by 15,300 workers as a result of stop- 

brought about by disputes. 

Of the November stoppages, sixty-four 
occurred in the coal-mining industry, and, 
directly and indirectly, 6100 workers were 
involved. There were also thirty-three stop- 
pages of work in the ‘“ metal, engineering and 
shipbuilding ” industries which affected 9000 
workers and caused an aggregate loss of 38,000 
working days. 

Metal Prices 

At the end of last week the Ministry 
of Supply announced an increase of £2 a ton 
in the price of zinc. The new price of good 
ordinary brand zinc—which came into effect 
on December 30th—is, therefore, £87 10s., and 
the prices of other grades have also been 
increased accordingly. Prices of zinc oxide, 
in lots of not less than 2 tons, delivered buyers’ 
premises, have been advanced by £1 15s. a ton, 
and are now as follows :—red seal, £84; green 
seal, £85 10s.; white seal, £86 10s. 

Another announcement made by the Ministry 
of Supply within the last few days relates to 
selling prices for chrome ore. Certain adjust- 
ments have been made which apply as from 
January Ist, and a new price list, indicating 
the grades available, has been circulated. 


Hours of Employment 

A section of the 1948 report of H.M. 
Chief Inspector of Factories, reference to the 
publication of which was made in our last issue, 
makes some general observations on hours of 
employment in factories and other industrial 
establishments. The report records that 
throughout 1948 the average length of the 
normal working week remained at forty-four to 
forty-five hours, spread over five days for the 
great majority of industries. There was, how- 
ever, some difficulty early in the year, the 
Chief Inspector says, in that firms could not 
always reorganise immediately the systems of 
hours which they had been obliged to adopt 
during the winter under electricity load- 
spreading arrangements. 

The report adds that there is increasing 
evidence that the pattern of the daily hours 
arrangements is changing, and that, owing to 
pressure from the workers, employers are finding 
some difficulty in arranging periods of employ- 
ment and intervals in strict compliance with 
the legal requirements of the Factories Act of 
1937. As an example, there is the not uncommon 
desire to shorten or cut out rest intervals when 
more than the normal week is worked. More- 
over, women often demand that overtime should 
be concentrated into two relatively long days 
rather than spread more evenly throughout 
the week. Another comment made by the Chief 
Inspector on the subject of working hours is 
that the five-day week is now almost universal, 
and work on Saturday is limited in the main to 


smaller factories in trades giving direct servi:es 
to the public. 


Railway Wages 

It is reported that the National Union 
of Railwaymen has now formally submitted 
to the Railway Executive a claim for a minimum 
wage of £5 a week for all adult male workers, 
This, it may be recalled, is the claim which was 
endorsed by a special delegate conference of 
the N.U.R. which took place at the end of 
September last. The other two railway unions 
—the Associated Society of Locomotive Engi- 
neers and Firemen and the Railway Clerks’ 
Association—do not support the N.U.R, 
demand, which, it is understood, will be <diis- 
cussed shortly by the Railway Staff Conference, 


The Nickel Industry in 1949 

Mr. Robert C. Stanley, chairman of 
the International Nickel Company of Canada, 
Ltd., has recently reviewed the state of the 
nickel industry in 1949. He said that, when 
final figures became available, it was expected 
that the total world consumption of nickel 
in all forms during last year would be about 
15 per cent lower than in 1948 when a new 
peacetime record had been established. 

French production of nickel, Mr. Stanley 
reported, last year showed an increase over 
1948, although it was still relatively small 
when compared with Canadian output, most 
of which came from mines in New Caledonia. 
The Cuban mines had remained closed through- 
out the year, and although Russia had con- 
tinued to produce nickel, no information had 
been made available as to that country’s 
output. 

The U.S.A., Mr. Stanley observed, was again 
the biggest consumer of Canadian nickel, as 
approximately 65 per cent of the total con- 
sumption was in that country. In the United 
Kingeom, consumption was about 20 per cent 
of the whole. The U.S.A. price of nickel 
remained unchanged throughout the year, but 
other world prices were adjusted at the time 
of the currency devaluations in September to 
retain parity with United States prices. 


Coal Production 

The Minister of Fuel and Power has 
this week congratulated the coal mining industry 
on reaching an output of 202,000,000 tons of 
deep-mined coal during the year 1949. That 
figure, it may be recalled, accords with the 
minimum target set in the Economic Survey, 
which estimated last year’s coal output as 
“between 215,000,000 and 220,000,000 tons, 
of which about 13,000,000 tons would be open- 
cast coal.” 

At the time of going to press, the Ministry of 
Fuel and Power statistics for the final week of 
1949 have not been issued. Figures for the 
preceding week, ended December 24th, showed 
a total coal output of 4,301,600 tons, of which 
225,300 tons came from opencast workings. The 
amount of saleable coal produced ‘in fifty-one 
weeks of 1949, up to December 24th, was stated 
to have been 212,475,700 tons, of which 
12,334,300 tons were opencast coal. In that 
period, therefore, the coal raised from the 
deep mines amounted to 200,14],400 tons. In 
the fifty-one weeks reviewed by the Ministry of 
Fuel statistics, the estimated loss of deep-mine 
production on account of recognised holidays 
was 7,515,900 tons, and disputes in the industry 
are reckoned to have caused a loss of another 
1,260,300 tons. 

In the message of congratulation addressed 
to the National Coal Board, the Minister of Fuel 
and Power has referred to the drop of 16,000 
in coal-mining manpower, which occurred dur- 
ing 1949. In the week ended December 10th, 
the number of wage earners on colliery books 
was 709,900, compared with 726,100 in the 
corresponding week of 1948, and the number of 
face workers was 293,500, compared with 
295,600 a year previously. 
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French Engineering News 
(From our French Correspondent) 


During the past few months the general 
insecurity has retarded development of traffic on 
the Indo-Chinese and Yunnan railways. At 
the beginning of 1949 the company temporarily 
acquired eight locomotives and fifty trucks from 
the Indo-Chinese Public Works. Since the end 
of 1948 reconstruction work has made available 
sixteen locomotives, ninety-two 25-ton trucks, 
a 60-ton crane and other machinery. 

* * * ‘ 

The French machine-tool industry is looking 
to 1950 with some anxiety. Activity is not 
likely to drop immediately, thanks to orders 
still to be executed, but sales are dropping, 
stocks increasing and some machines ordered 
for export, for the Argentine for example, are 
awaiting import licences. Some firms have had 
to reduce working hours. Under these condi- 
tions the approach of free exchanges by the 
nineteen nations receiving Marshall Aid is 
viewed with apprehension. The government 
has undertaken to free 50 per cent of imports. 
It is possible the government will adopt the 
method of free exchange with countries whose 
competition is not considered dangerous, and 
prudent liberation with others. 


+ * * 


The Commissariat of the Monnet Plan has 

just published a report on the condition of new 
works undertaken by the nationalised industries, 
and those which they are authorised to com- 
lete. 
Charbonnages de France, for its long-term 
work, spent 200 milliard francs by the end 
of 1949 and will require a further 190 mil- 
liards to complete its programme, of which 
170 milliards will be needed by 1952. Coal 
requirements for 1952 will be 77 million tons, 
of which 11 millions will be imports, and the 
Saar contribution 6 millions. 

Total production capacity of Electricité de 
France, given hydraulic conditions similar 
to those in 1948-9, will be 29-7 milliard kWh 
in 1949-50, then in successive years, 34 
milliards, 37-9 milliards, 42 milliards, and 
44-7 milliard kWh. Some 275 milliard francs 
have already been expended on work started 
in 1946. About half the programme has been 
carried out and, by the end of 1950, 70 per cent 
of the hydraulic and steam installation will be 
completed. 

Gas consumption increased from 1771 million 
cubic metres in 1938 to 2717 million cubic 
metres in 1948. Provisions for 1952-3 are 
3180 million cubic metres. Gaz de France 
expenditure by the end of 1949 was 10 milliard 
francs and a further 24-9 milliards remain to 
be spent by the end of 1952. 

By December 31, 1949, the S.N.C.F. spent 
102 milliard francs on rolling stock and 
locomotives. During 1950, 28,458 millions 
are to be spent and payments for orders in 
following years amount to 9 milliard francs. 
By the end of 1949, 26-5 milliard francs 
were spent on electrification, and total expen- 
diture will be 54 milliard francs in 1953. 
Altogether, the S.N.C.F. spent 340 milliard 
francs by the end of 1949. Expenditure for 
1950 will be limited to 57 milliard francs. 


* * * 


French automobile production totalled 
230,954 vehicles during the first ten months of 
1949. This figure includes 147,366 private 
cars. The 1938 average of 15,200 monthly 
was passed in March, 1949, and October was 
the record month with a production of 18,677 
private cars. 


* * * 


Following an agreement between the Hud- 
dersfield firm, David Brown and Sons, and the 
Aciéries de Sambre-et-Meuse, the latter has 
obtained a licence for exploiting patents to 
produce extra-hard cast steels for aircraft 
engines, and particularly special steels for jet 
engines. A special division has been created 
at the Feignies plant of the French firm, where 
tests have already given satisfaction. The two 
firms are to exchange technicians. 
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Notes and Memoranda 


Air and Water 


Lonpon Armport.—A new publication which is 
entitled ‘‘ London Airport: Ground Traffic Move- 
ment,” is now on sale at H.M. Stationery Office, 
price ls. 6d. net. This publication deals with the 
whole aspect of aircraft ground movement in rela- 
tion to the planning of London Airport. It consists 
of “ Studies ” of movement, made to ensure that 
the design of London Airport’s terminal areas would 
be capable of handling the largest amount of aircraft 
and air in the shortest possible time. 
The studies cover such subjects as the routeing of 
aircraft to and from the runways; the control of 
aircraft moving on the ground; methods of 
manoeuvring aircraft, particularly jet aircraft, to 
and from their parking stands to avoid inconvenience 
and discomfort to other users of the terminal; the 
use of vehicles for servicing aircraft on the ground, 
and the functional arrangement of passenger 
buildings. 


Miscellanea 


B.T.R. Group Researcw.—At its Burton-on- 
Trent factory, the British Tyre and Rubber Com- 
pany has built and equipped a modern research 
laboratory which will function on behalf of the 
B.T.R. Silvertown Group under the direction of 
Dr. R. J. Tudor, Ph.D., A.R.I.C. 

OversEAS Economic Surveys.—Surveys of 
economic and commercial conditions in Mexico 
and Portuguese West Africa have lately been pub- 
lished by H.M. Stationery Office, price 1s. 3d. and 
ls. net respectively. They are the latest volumes 
in the series of Overseas Economic Surveys issued 
by the Commercial Relations and Exports Depart- 
ment of the Board of Trade. 

Kry Inpustry Duty.—A committee represent- 
ing the Government Chemist’s Department, the 
Board of Trade, the Ministry of Health, and the 
Association of British Chemical Manufacturers, 
has revised the lists of compounds of rare earth 
metals and chemicals liable to key industry duty. 
The revised lists will become effective on January 
1, 1950, by the Safeguarding of Industries (Lists of 
Dutiable Goods) (Consolidation and Amendment) 
Order, 1949. 

Macurninc Zinc AtLtoy Die Castines.—The 
Zine Alloy Die Casters’ Association has just issued 
a publication entitled “‘The Machining of Zinc 
Alloy Die Castings.” This book provides a fully 
illustrated guide to the various machining opera- 
tions likely to be required for the finishing of zinc 
alloy die castings, and gives detailed information 
on the most suitable tool forms and methods to be 
used. The book can be obtained free of charge on 
application to the Association at Lincoln House, 
Turl Street, Oxford. 

S.IL.M.A. List oF PREFERRED Vatves.—The 
electronics section of the Scientific Instrument 
Manufacturers’ Association has prepared a list of 
the preferred types of thermionic valves, with the 
aim of simplifying the choice of valves for scientific 
instruments, from the point of view of design, ser- 
vicing and export conditions. Prepared originally 
for circulation among members of S8.1.M.A., 
the list has now been published in the form of a 
booklet, copies of which (2s. 6d. post free) can be 
obtained from the Scientific Instrument Manufac- 
turers’ Association, 17, Princes Gate, London, W.7. 

Domestic Heating EqQuipMEentT.—Under the 
title of ‘‘ The Newer Heat for Modern Homes,” the 
Coal Utilisation Joint Council has issued a brochure 
describing typical examples of the new domestic 
solid fuel burning appliances which are now avail- 
able. The introduction of new solid fuel appliances, 
which are manufactured by some sixty firms, will, 
it is stated, improve the standards of domestic 
heating and ensure that coal is used more efficiently. 
In order to get the best advantages from the new 
appliances they should be selected to suit the house 
design, and for this reason the book includes repro- 
ductions of actual house plans in which the 
appliances have been introduced to good effect. 

Steam PoweR Puant.—A _ well-illustrated 
brochure entitled ‘“‘ Steam Power Plant,” has been 
published by Simon-Carves, Ltd., in the form of a 
119-page book, poneiwe the principles of the 
Simon-Carves boiler and indicating the part played 
by the company in the development of economic 
power generation. The book contains illustrated 
descriptions of steam power plants in operation or 
under construction in various parts of the world, 
and the final twenty-four pages present much useful 
technical data ranging from the bulk densities of 
various materials and the properties of solid, liquid 
and gaseous fuels, to volume curves for superheated 
steam and a total heat/entropy chart for steam. 


Ligce INTERNATIONAL Fair.—The Liege Inter- 
national Fair is to open on April 29th and will 
continue daily until May 14th. Its various sections 
concerned with mechanical engineering, mining, 
metallurgy, and electricity in industry, will occupy 
a site of 100,000 square metres, three halls with a 
combined floor area of 28,000 square metres, and 
also the waterfront of the River Meuse at the head 
of the Albert Canal. The head offices of the Fair 
are at 32, Boulevard de la Sauveniere, Liege. 


INSTITUTION OF ENGINEERING DRAUGHTSMEN 
AND DESsIGNERS.—The new examination syllabus 
announced last year by the Institution of Engineer- 
ing Draughtsmen and Designers has now come into 
force. With certain exceptions admission to asso- 
ciate membership of the Institution is now governed 
by a “ formula ” taking into account drawing-office 
experience based on workshop training and examina- 
tion (or exemption) based on the Higher National 
Certificate standard. Similar factors govern admis- 
sion to graduate membership, the examination 
being based on Ordinary National Certificate 
standard. One of the exceptions is a concession to 
applicants over forty years of age, who may gain 
admission to membership by reason of long 
experience. Information may be obtained from 
the Secretary of the Institution, King Edward 
Building, 341, Regent’s Park, London, N.3. 


OwEN Fatits Hypro-E.LEctric SCHEME.—One of 
the first stages of the Owen Falls hydro-electric 
scheme is the construction of a 66kV, single-circuit, 
overhead line to be erected between the site of the 
Owen Falls power station and the recently con- 
structed Kampala “B” power station. The line 
is intended to operate initially at 33kV and will 
supply power from Kampala to assist in the con- 
structional work of the dam. Eventually, it will 
operate at 66kV and will supply Kampala from 
Owen Falls. This line will be the first of the two 
circuits to serve this latter purpose. It is believed 
that this will be the first overhead electrical high- 
voltage line of its kind in East Africa. The first 
tower was completed and the last bolt was inserted 
by the chairman of the Uganda Electricity Board, 
Mr. C. R. Westlake, M.I.E.E., during a short 
ceremony on Monday, November 14th. Con- 
structed on steel towers 55ft 6in above ground the 
line is some 44 miles long, involving the use of 236 
supports. The route follows the new Kampala- 
Jinja road alignment for a distance of approxi- 
mately 14 miles, but beyond this point several 
deviations were necessary. The consulting engineers 
to the Board are Messrs. Kennedy and Donkin, 
and the overhead line contractors are British 
Insulated Callender’s Construction Company, Ltd. 





Calendars and Diaries 


We acknowledge the receipt of calendars and diaries 
for 1950 from the undermentioned firms : 

G. anp T. Earte, Ltd., Hull. 

Homan Bros., Ltd., Camborne. 

Ruston-Bucyrvs, Ltd., Lincoln. 

A.E.C., Ltd., Southall, Middlesex. 

SwepisH Luioyp, Gothenburg, Sweden. 

Davey PaxMAN AND Co., Ltd., Colchester. 

BritTisH JEFFREY-D1amonp, Ltd., Wakefield. 

Bourtters Bros. anp Co., Ltd., London, 8.W.1. 

Mavor anv Coutson, Ltd., Bridgeton, Glasgow. 

Lonvex, Ltd., Anerley Works, London, 8.E.20. 

K.L.M. Royat Dutc# Arrives, London, S8.W.1. 

C. A. Parsons anv Co., Ltd., Newcastle-upon-Tyne, 6. 

Brook Morors, Ltd., Empress Works, Huddersfield. 

J. E. Ratstricx, Ltd., North Acton, London, N.W.10. 

D, egomee anp Wiuson, Litd., 49, Park Lane, Londo, 

W.1. 

Recent Ot Company, Ltd., 117, Park Street, London, 


THe GEAR GRINDING Company, Ltd., Shirley, Bir- 
mingham. 

Stewarts AND Lioyps, Ltd., Upper Brook Street, 
London, W.1. 

Bpwarp Woop anv Co., Ltd., 68, Victoria Street, 
London, 8.W.1. 

British Brown-Boverti, Ltd., 75, Victoria Street, 
London, 8.W.1. 

ASHWELL AND Nessit, Ltd., 21, Great James Street, 
London, W.C.1. 

AssocraTION oF Burupine Teountcrans, 5, Ashley 
Place, London, 8.W.1. 

Marco CONVEYOR AND ENGINEERING COMPANY, 
Ltd., Lynn Road, London, E.11. 

Economic INFORMATION SERVICE, 62, 
houtseweg, The Hague, Holland. 

Txe British Vacuum CLEANER AND ENG. CoMPANY, 
Ltd., Goblin Works, Leatherhead, Surrey. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting ts to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Tues., Jan. 10th—8.W. Lonpon Branox: Compton 
Hall, Compton Road, Wimbledon, 8.W.19, “ Recti- 
fiers,” C. ‘= bene, 8.15 p.m. 

Wed., Jan, 1lth—Brap¥orp BrancH: Midland Hotel, 
Bradford, “X-Ray and its Application,” E. Hudson, 
7.30 p-m.——Kext BRANCH : Royal Star Hotel, 
Maidstone, “‘ Mineral Insulated Cable,” 7.30 p.m. 

Fri., Jan. 13th.—NorttTIncHaM BRANOH : Spread Eagle 
Hotel, Goldsmith Street, Nottingham, ‘ Electronics 
in Industry,” F. E. Noakes, 8 p.m. 

Illuminating Engineering Society 

To-day, Jan. 6th HvuppERSFIELD GrovuP: Electricity 
Showrooms, Market Street, Huddersfield, ‘Cold 
Cathode Lighting,”’ E. A. Langsdon, 7.15 p.m. 

Mon., Jan. 9th.—Lereps CENTRE: __ Lighting Service 
Bureau, 24, Aire Street, Leeds, 1, ‘“‘ Rare Gas Lamps 
—the Gas Arc,” H. W. Cumming, 6 

Tues., Jan. 10th. —Lighting Service Reis. 2, Savoy 

Hill, W.C.2, “ Discomfort, Glare and the Lighting of 
Buildings, »'p, Petherbridge, 6 p.m. 
Wed., Jan. 11th—CarpirF Centre: S. Wales Elec- 
tricity Board Demonstration Theatre, The Hayes, 
Cardiff, Presidential Address, J. N. Aldington, 
5.45 p.m. 


Incorporated Plant Engineers 

To-day, Jan. 6th,—BirmincHamM Branc#: Imperial 
Hotel, Tem le Street, Birmingnam, “‘ Water Divin- 
ing,” W. G. Lines, 7.30 p.m. 

Tues., Jan. 10th.—E. Lancs. Brancu : Engineers’ Club, 
Albert Square, Manchester, “‘ Routine Inspection and 
Maintenance of Industrial Refrigeration Plant,” 
7.15 p.m. DuNDEKE Branco: Messrs. Douglas 
Frazers, Arbroath, Films, “‘ Thro’ the Mill ’’ and “ The 
Tube Age,”’ 7.30 p.m. 

Wed., Jan. 11th.—Welbeck Hotel, Nottingham, ‘*‘ Main- 
tenance of Hand Operated Pulley Blocks,” A. Thwaite, 





4 p.m, 

Thure., Jan. 12th—NEWCASTLE-ON-TYNE BRANCH: 
Turks Head Hotel, Newcastle-on-Tyne, ‘“‘ Excava- 
tors,” 8. H. Holloday, 7.15 p.m. 


Institute of British Foundrymen 

Tues., Jan. 10th.—Coventry Stupents’ SEcTION : 
Tech. Coll., Coventry, ‘“ Magnesium Founding in 
Theory and Practice,” J. H. Partridge, 7.15 p.m. 

Wed., Jan. 11th—BrrmincHamM StTupDENTS’ SECTION : 
Chamber of Commerce, Birmingham, “Control and 
Measurement of Casting Fluidity,” V. Kondie, 7.15 
p-m.— LANCASHIRE BRANCH: Engineers Club, 
Albert Square, Manchester, “Bronze Founding,” 
Film Display presented by F. Hunson, 7 p.m. 

Thurs., Jan. 12th.—LINcOLNSHTRE Branco: Tech. 
Coll., Lincoln, “‘ Some Core-making Problems,” J. F. 
Barnes, 7.15 p.m. 

Sat., Jan. 14th—NewcasTLe Brancu: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne, Brancn Presi- 
dent’s Night, 6 p.m. Scottish Branco: Royal 
Tech. Coll., George Street, Glasgow, “The Making 
of Small and Medium Iron Castings on a Semi-Mecha- 
nised Plant,” David Kinnon, 3 p.m. 


Institute of Industrial Supervisors 
Mon., Jan. 9th—Newark Section: County Technical 
College, Newark, ‘‘ The Supervisor: Buffer or Coup- 
ling,” W. H. Temple, 7.30 p.m. 
Tues., Jan. 10th.—DupiteEY anp District SEcTION : 
Tech. Coll., Dudley, First Annual General Meeting, 
7.30 p.m. 


Institute of Road Transport Engineers 

Mon., Jan. 9th.—Scottish CENTRE: North British 
Hotel, Edinburgh, ‘“‘ Modern Engine Testing Equip- 
ment,” S. G. Mundy, 7.30 p.m. 

Institution of Civil Engineers 

Tues., Jan. 10th.—Great George Street, Westminster, 
8.W.1, “Trend of Road Coustruction,” A. Floyd, 
5.30 p.m. N.W. Association: College of Tech- 
nology, Manchester, ‘“‘ The Manchester Plan To-day,” 
R. Nicholas, 7 p.m. 

Thurs., Jan. 12th—M1IpLanps ASsOocIATION: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham, “ Prestressed Concrete—Some Practical 
Applications,” H. Kaylor, 6 p.m. 


Institution of Electrical Engineers 

To-day, Jan. 6th.—N.E. Stupents’ SectTion: King’s 
College, Newcastle-upon-Tyne, Film Show, “ Atomic 
Physics,” 7 p.m. 

Mon., Jan. 9th.—Lonpon StupEnts’ Section: Savoy 
Place, Victoria Embankment, W.C.2, “‘ The Students’ 
Sections Tour to Norway,” 7 p.m.——N. E. CENTRE : 
Neville Hall, Westgate Road, Newcastle-on-Tyne, 
“* Some Aspects of Agricultural ‘Horticultural Electri- 
fication in the United States,” F. E. Rowland, 6.15 








.m. 

re, Jan. 10th.—EpucaTion Discussion CIRCLE : 
Savoy Place, Victoria Embankment, W.C.2, “ The 
Organisation of Laboratory Work,” Discussion opened 
by J. G. Fleming, 6 p.m. MIDLAND CENTRE: 
Utilisation Group, Lighting Service Bureau, 24, Aire 
Street, Leeds, 1, ‘“‘ The Automatic Control of ‘Lead- 





Acid Battery-Charging Equipment,” R. A. Harvey, 
6.30 p.m. 
Wed., Jan. llth.—Rapio Section: Savoy Place, 


Victoria Embankment, W.C.2, 


“Some Experiments 
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on the Accuracy of Bearings taken on an Aural-Null 

Direction-Finder,”’ F. Horner, 5.30 ScorrisH 

CentrRE: Heriot-Watt College, Edinburgh, “The 

enemas of Light and Colour,” G. T. Winch, 
7 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tues., Jan. 10th.—39, Elmbank Crescent, Glasgow, 
“Tank Tests with Towboats and Barges in Deep and 
Shallow Water,” W. P. Walker, 6.30 p.m. 


Institution of Heating and Ventilating Engineers 

Tues., Jan. 10th.—N.E. Coast Brancu: Institute of 
Mining and Mechanical Engineers, Newcastle-upon- 
Tyne, 1, “Ripple Pipe Bending,” J. W. Cowan, 
6.30 p.m. 

Wed., San, 11th.—Institution of ak Engineers, 
Storey's Gate, St. James’s Park, S.W.1, “‘ Domestic 
Hot Water,” J. C. Weston, 6 p.m. 

Thurs., Jan. 12th.—-BrrMtNoHAM AND DisTrior BRANCH : 
Imperial Hotel, Birmingham, “ Electrica] Systems of 
Temperature Control,’’ T. Jackman, 6.30 p.m. 


Institution of Mechanical Engineers 
To- lay, Jan. 6th.—Sterey’s Gate, St. James’s Park, 
S.W.1, “The Lost Wax Process of Precision Casting,” 
J. 8. Turnbull, 5.30 p.m. 

Tues., Jan. 10th—AvToMoBILE Division:  Storey’s 
Gate, St. James’s Park, 8.W.1, ‘“‘ Automobile Electrical 
Equipment for Passenger Cars,” M. W. Kendall, 
5.3) 





5.30 p.m. 

Wed., Jan. llth—Lonpon GrapvaTeEs’ SECTION: 
Visit to Kodak, Ltd., Wealdstone, Harrow, Middlesex, 
2 p.m. 

we! dam. 13th.—Storey’s Gate, St. James’s Park, 8.W.1, 
“The Use of Mild Steel for Service at Sub-zero Tem- 
peratures,” F. H. Keating and E. V. Mathias, 5.30 p.m. 


Institution of Production Engineers 

To-day, Jan. 6th.—W. Wates Sus-Section : Civic Build- 
ings, Swansea, “The Production Engineer: His 
Education and Training,” T. B. Worth, 7.30 p.m. 

Sat., Jan. 7th.— YORKSHIRE GRADUATE SECTION: Visit 
to the Yorkshire Copper Works, Ltd., Stourton, 
Leeds, 10, 2.15 p.m. 

Mon., Jan, 9th.—SHEFFIELD SEcTION: Royal Victoria 
Station Hotel, Sheffield, ‘* Ex +? of a Production 
Engineer,” H. Schofield, 6.30 p 

Tues., Jan. 10th.—BrrMIncHaM "Gaines SECTION : 
James Watt Memorial Lastitute, Great Charles Street, 
Birmingham, ‘Production Managements Respons- 
ibility for Productivity,” B. H. Dyson, 7 p.m. 
WOLVERHAMPTON GRADUATE SECTION: W. Midland 
Gas Board Demonstration Room, Darlington Street, 
Wolverhampton, “ Planning,” 7.15 p.m. 

Wed., Jan. 11th_—Preston Section: Harris Institute, 
Corporation Street, Preston, ‘“‘ Payment by Results,” 
A. J. Charnock, 7.15 p.m.——WESTERN SECTION : 
The College, Swindon, “ Incentives for Production,” 
C. L. Taylor, 7.30 p.m. 

Thurs., an. 12th.—Hatirax GRADUATE SECTION: 
Munici e Tech. Coll., Halifax, ‘‘ Metal Spraying,” 
W. Wall, 7 p.m. 

Fri., Jan. 13th.—Coventry Section: Geisha Cafe, 
Hertford Street, Coventry, “ Factory Administration 
from the Accountants Viewpoint,” E. A. Hyde, 7 

mm, EASTERN CoUNTIES SECTION : Electric House, 
ay “Industrial Applications of the Lost Wax 

Process,” A. Short, 7.30 p.m. 


Junior Institution of Engineers 

To-day, Jan. 6th.—39, Victoria Street, Westminster, 
8.W.1, Film Evening, ‘‘ Steam,” introduced by R. F. 
Archer ¢ “* Oxygen in Industry,” N. L. G. Lingwood, 
6:30 p. 

Mon., mn 9th—N.W. Section: Manchester Geo- 
graphical Society, 16, St. Mary’s Parsonage, Man- 
chester, “Should an Engineer Specialise?” J. 
Gradwell, 7 p.m 

Fri., Jan. 13th. —39, Victoria Street, 8.W.1, ‘‘ Unusual 
Craft and their Engineering Problems,” C. A. Hobson, 
6.30 p.m. 

Liverpool Engineering Society 
Wed., Jan. 11th.—Radiant House, Bold Street, Liver- 
ool, ‘‘ The Engineering Aspect of Gasholders,” W. 8, 
Hubbard, 6 p.m. 


Newcomen Society 
Wed., Jan. 11th.—Iron and Steel Iastitute, 4, Grosvenor 
Gardens, 8.W.1, ‘“‘ Thames and Severn Canal,” H. G. 
W. Household, ‘‘ Further Notes on Early Railways in 
Surrey,” E. C. Townsend, 5,30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

Fri., Jan. 13th.—Mining Institute, Newcastle-upon- 
Tyne, “ The Developments of the Doxford Oil Engine 
During the Last Decade,” W. H. Purdie, 6.15 p.m. 


Society of Engineers 
Fri., Jan. 13th.—17, Victoria Street, Westminster, 8.W.1, 
Address by J. N. Walker, Informal Section Chairman, 
6.30 p.m. 











‘‘ INDUSTRIAL DramMonD TRADE Names INDEX.” 
—tThis useful little reference book, which has just 
been published by the “ Industrial Diamond Re- 
view” in conjunction with the Industrial Dia- 
mond Information Bureau, contains about 1200 
trade names, generally used abbreviations and 
names of firms in the industrial diamond industry, 
as well as a classified subject index. It is intended 
for the users of diamond tools, hard abrasives, 
sintered carbides, and other materials for precision 
engineering. The book is published at 3s. 6d. net, 
by the N.A.G. Press, Ltd., 226, Latymer Court, 
London, W.6. 


Jan. 6, 1950 


Personal and Business 


Mr. J. G. Scorr has been appointed supplics 
manager of Electro-Hydraulics, Ltd., Warrington. 


F. Perkins, Ltd., states that the construction of 
its new offices is now nearing completion at Newa:k, 
near Peterborough. 


Mr. L. Woopcock has been appointed sales 
manager of the industrial and marine units division 
of Leyland Motors, Ltd. 


Mr. C. J. Linzett, A.M.1.P.E., has been appointod 
a director of British Engineers’ Small Tools and 
Equipment Company, Ltd. 


Mr. J. G. Barser, M.I.Mech.E., has succeeded 
Mr, E. V. Newton, M.I.Mech.E., as London manag»r 
of Ruston and Hornsby, Ltd. 


Tue Nationat Councit oF BurLpInG MATERIAL 
PRODUCERS states that its address is now 10, Princes 
Street, London, 8.W.1 (telephone, Abbey 5111). 


HorseELEY BripGe anp Tuomas Piaceort, Lti., 
Tipton, Staffs, announces the appointment to tle 
board of Mr. J. 8. Christie, secretary of the company. 


Mr. E. 8. SHrapnevi-Smirx, M.Inst.T., has 
been reappointed to the Appeal Tribunal con- 
stituted by Section 15 of the Road and Rail Trafiic 
Act, 1933. 


Mr. A. E. C. Greae, M.I.Mech.E., has been 
appointed managing director of Associated British 
Oil Engines (Marine), Ltd., Falcon Works, 
Loughborough. 


Tue Duntor RusBeR Company, Ltd., announces 
the purchase of the works of Reckitt and Colman, 
Ltd., Walton, Liverpool, which are adjacent to the 
Dunlopillo factory. 


Avica EquripMEnT, Ltd., is the new title of the 
company hitherto known as Aviation Corporates, 
Ltd. Its address remains — at 50, Pall 
Mall, London, 8.W.1. 


THE CoNSOLIDATED ZINC Cintensbied, Ltd., 
announces the removal of its registered and transfer 
offices from 8, Basinghall Street, to 9, Basinghall 
Street, London, E.C.2. 


THe CHLORIDE ELEcTRICAL STORAGE CoMPANy, 
Ltd., states that its manufacturing and selling 
activities have been transferred to a subsidiary 
entitled Chloride Batteries, Ltd. 


Messrs. BINNIE, DEACON AND GOURLEY, Artillery 
House, Artillery Row, S.W.1, announce that they 
have taken into partnership Mr, Edwin C. Steer, 
B.Sc., M.1.C.E., their chief assistant. 


Mr. H. W. Bosworru has retired from the office 
of managing director of Lancashire Dynamo and 
Crypto, Ltd., after forty-three years’ service with 
the company. He will continue to act as chairman. 


THE STEEL CoMPANY OF WALEs, Ltd., announces 
the appointment of Mr. Andrew Henderson as 
manager of the Morfa shops, now under construction 
on a site between the Margam works and the new 
Abbey works. 


Str GEorrrReY R. CLARKE retired at the end of 
last week from the office of managing director of 
the Telegraph Construction and Maintenance Com- 
pany, Ltd., Submarine Cables, Ltd., and Selborne 
Plantation Company, Ltd. 


Mr. C. W. BLooMFIELD has relinquished the 
chairmanship of Hackbridge Cable Holdings, Ltd., 
but will continue as managing director. Mr. 
Claude Steen has been elected chairman and Mr. 
A. L. Foulger has been appointed a director. 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., announces that its office at Carlisle, including 
the lamp and lighting departments, is being trans- 
ferred on January 9th to Victoria Buildings, 38, 
South William Street, Workington (telephone, 
Workington 795). 


Bascock aNnD WILcox, Ltd., announces the 
retirement of Mr. J. W. Hargreaves from the position 
of general oy 3 of the Renfrew and Dumbarton 
works. Mr. A. M. Lyon has succeeded him in this 
position, and Mr. A. 8. Peacock has been appointed 
assistant general manager. 


NatTIONAL Gas AND Ot ENGINE Company, Ltd., 
announces the appointment of Mr. H. B. McAuslan 
as general sales manager. The company states also 
that, on account of ill-health Mr. J. C. Greaves is 
retiring from the position of London manager. 
His successor is Mr. F. D. Langley, A.M.I.Mech.E. 


FURNIVAL STEEL Company, Ltd., states that its 
address is now Furnival Steel Works, Attercliffe 
Road, Sheffield, 4. The company also announces 
that the managing director, Mr. Frederick Franks, 
will leave for the Argentine on F ebruary llth, and 
proposes to spend some time with an "aan firm, 
Aceros Furnival Ltda., Buenos 
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The British Motor Vehicle Industry 


‘HE latest report to be published by P.E.P. 
(Political and Economic Planning) deals with 
the British motor vehicle industry, and has 
been compiled principally for industrialists, 
economists and all who are interested in the 
future of an industry which now holds such an 
important place in this country’s economy. 
The report surveys very thoroughly the history 
and development of the industry, the growth 
of its home market, and the valuable contribu- 
tion that it has made and continues to make 
to the country’s export trade. In addition, 
there is one chapter devoted to the important 
subject of technical development and research, 
and another which gives some interesting and 
useful information about motor vehicle produc- 
tion in other countries. One conclusion reached 
in the report is that the British motor vehicle 
industry is undoubtedly right in continuing 
to place the main emphasis on small and medium 
rather than large cars. It is suggested that the 
home demand for larger models will not justify 
volume production, and that ‘“‘ the attempt to 
export in competition with American producers 
on their own ground would be unlikely to 
succeed.” Limitation to smaller models need 
not endanger the industry’s export prospects, 
the report observes, for easy parking and 
garaging, manoeuvrability and petrol economy 
are all important selling points. Reduction 
of prices, the report claims, rather than the 
development of new types of vehicle, must be 
the industry’s principal objective. Another 
point made in the report is that with commercial 
vehicles competitive power has depended far 
more directly on cheapness than with cars, and 
it is urged that there is much scope for further 
standardisation. Standard specifications, it is 
considered, must be chosen with due regard to 
expert requirements, but they must not mean 
technical stagnation. Road regulations, the 
report comments, which hinder the standardisa- 
tion of commercial vehicles as between home 
and export markets should be reconsidered. 
The price of the report is 15s., and it may be 
obtained from the office of P.E.P., 16, Queen 
Anne’s Gate, London, 8.W.1. 


Canadian Standards Association and 
British Electrical Goods 


As a result of the visit to Canada last October 
of the U.K. Electrical Exports Standards 
Mission (organised by the B.S.I.) and the agree- 
ment reached with the Canadian Standards 
Association, preliminary arrangements are being 
made for the testing and inspection of electrical 
equipment made in the United Kingdom to be 
done in this country wnder the egis of the B.S.I. 
instead of in the C.S8.A. Laboratory in Canada. 
As from January 1, 1950, all applications from 
U.K. manufacturers for C.8.A. approval should 
be addressed to the Director of the British 
Standards Institution, 24-28, Victoria Street, 
London, 8.W.1. It is, of course, an essen- 
tial preliminary that manufacturers should 
familiarise themselves with the C.8.A. specifica- 
tions relating to their products, and should 
satisfy themselves that their goods conform 
to these standards. To assist manufacturers 
in this matter a representative of the Canadian 
Standards Association will be available for 
consultation, by appointment, at the B.S.I. 
office. Copies of the C.S8.A. specifications, 
which form part of the Canadian Electrical Code, 
may be consulted in the B.S.I. library, and 
copies are also available on sale. It should be 
appreciated that it may not be possible for the 
B.S.I. to arrange, at an early date, for tests and 
inspection of all electrical products submitted 
for C.S.A. approval to be done in the U.K. 
There are, for example, a considerable number 
of outstanding applications to be dealt with 
which have been passed on to the B.S.I. by 
the C.S.A. In addition, approval of electrical 
apparatus for capital industrial equipment is a 
matter of urgency because of the large-scale 
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participation by certain sections of British 
industry in the International Trade Fair to 
be held in Toronto in May/June, 1950. Mean- 
while, all applications for approval should be 
addressed to the B.S.I. and detailed information 
will then be provided regarding the procedure 
to be adopted. 


Oil Shale and Cannel Coal Conference 


THE Institute of Petroleum announces that 
plans for the second Oil Shale and Cannel Con- 
ference are rapidly taking shape. A strong 
Organising Committee, under the chairmanship 
of Robert Crichton, F.Inst.Pet., managing 
director of Scottish Oils, Ltd., has been con- 
sidering the arrangements for the various func- 
tions, and a Working Committee is dealing with 
detail. The Papers Committee, with Professor 
W. M. Cumming, D.Sc., F.Inst.Pet., of the 
Royal Technical College, Glasgow, as_ its 
chairman, and Professor H. B. Nisbet, D.Sc., 
Ph.D., F.Inst.Pet., as its honorary secretary, 
has been particularly active in the arrangements 
of the technical sessions. As already announced, 
the conference will have three main divisions— 
(a) geology and mining; (b) retorting, refining 
and uses of by-products, and (c) economics and 
statistics. The list indicates that with the 
papers which have been promised to date the 
knowledge of oil shale, its winning and treat- 
ment, and the utilisation of its products, will 
be much advanced as a result of the conference. 
The conference is to be held at the Royal Tech- 
nical College, Glasgow, and the technical sessions 
will be held during the period July 4th to 6th. 
As 1950 is the centenary year of the James 
Young patent which brought into being the 
Scottish shale oil industry, the conference will 
open with the James Young Centenary Lecture. 
This will be delivered by Professor W. M. Cum- 
ming during a reception at the Royal Technical 
College on the evening of July 3rd. In addition 
to the technical sessions, arrangements will be 
made for a tour of the Scottish shale field and 
the shale works of Scottish Oils, Ltd. A full 
social pr e has also been arranged. 
Details of the various functions are now being 
worked out and will shortly be circulated to 
all who have intimated their intention to attend 
the conference. Others wishing to be present 
are requested to notify the Secretary, the 
Institute of Petroleum, 26, Portland Place, 
London, W.1, without delay. 


Proposed Hydro-Electric Development 
on the Gold Coast 


Last Friday, January 6th, a panel of five 
engineers from the firm of Sir William Halcrow 
and Partners, left for the Gold Coast to carry 
out a technical survey of the Volta River, with 
a view to the development of its resources for 
irrigation, navigation and hydro-electric power. 
The survey is being carried out at the request 
of the Gold Coast Government. The terms of 
reference of the team of consultants will direct 
them to recommend the best m*thods for the 
economic development of the resources avail- 
able, and to ensure that the scheme adopted will 
develop all the power economically possible, 
without adversely affecting other desirable 
developments. The survey will have particular 
reference to the generation of hydro-electric 
power at Ajena and Bui, irrigation and drainage 
of lands in or near the Volta catchment, and the 
provision of port facilities at either Ada or 
Accra. The possibility will also be considered 
of improving transport by developing a system 
of navigation on the lake which would be formed 
by the proposed dam near Ajena, and transport 
requirements which would result from the 
establishment of an aluminium factory will be 
investigated. Recommendations will also be 
made as to what proportion of the power 
generated by aay hydro-electric scheme should 
be devoted to aluminium production and what 
proportion to, other industries and towns. 
The effect of development on native systems of 
land tenure and water rights will receive special 





examination. 
the Gold Coast. At Ada, where it flows into 
the sea, it is a mile wide. It is navigable by 
steam leunches and lighters up to Akusi, the 
extreme point of the tidal limit. 


The Volta is the longest river in 


Festival of Britain Competition 

THE results of the design competitions for a 
vertical feature and a restaurant to be erected 
in the South Bank Exhibition in London have 
been announced by the Festival of Britain 
authorities. The first prize for the vertical 
feature was awarded to Messrs. Powell and 
Moya, AA.R.I.B.A. The problem was a difficult 
one, not only because special originality and 
inventiveness were asked for, but also because 
the height of at least 250ft made severe tech- 
nical demands. The response to the invitation 
showed a widespread interest and the assessors 
considered that the decision to hold a competi- 
tion was fully justified. One hundred and fifty- 
seven entries were received and there were 
many schemes of considerable interest, although 
the structural stability of some of them seemed 
open to question. The winning entry is 
described as “‘ an enormous ‘ pointer’ to the 
Exhibition, 290ft high, shining in the sun by 
day, illuminated from inside by night, creating 
the illusion of a heavier-than-air structure 
defying the laws of gravity, with its base 
suspended in a cradle of steel cables 40ft above 
the Exhibition.” The assessors noted that the 
winning entry is both original in conception and 
structurally sound, the fact that the whole 
structure is poised in mid-air being very 
effective at a distance and also giving interesting 
views from the terrace on which it stands. 
Sixty-seven schemes were submitted for. the 
second competition for a restaurant, many of 
them of considerable interest. The winner is 
Leonard Manasseh, A.R.I.B.A. The assessors 
remarked that his design makes ingenious and 
economic use of standard Dutch Barn units, 
which can be dismantled and used again. 


Ironfounding Productivity Team 


UnpDER arrangements made by the Anglo- 
American Council on Productivity, a team from 
the general ironfounding industry of this country 
sailed for New York on Wednesday last. The 
team is being led by Mr. 8. H. Russell, chairman 
and director of S. Russell and Sons, Ltd., and 
its members are representative of all sections 
of general ironfounding in Great Britain. It 
is not without interest to recall that the general 
ironfounding industry here is situated mainly 
in the coal and shipbuilding areas—the Mid- 
lands, North-East Coast. Clydeside and South 
Wales—although it must not be overlooked 
that there are between 200 and 300 firms in the 
London area. Furthermore, there are in this 
country 1200 ironfounding firms with fewer 
than fifty workmen each, and each producing 
less than 20 tons of castings weekly. In the 
U.S.A. the proportion of large and small 
foundries is much the same as in this country, 
and the team expects to see both types. It 
hopes to study, amongst other matters, how 
the smaller American foundries have reduced, 
by their methods of management and the use of 
mechanical aids, the proportion of skilled to 
unskilled workers and at the same time retained 
flexibility in output. On Tuesday last, the 
members of the team, together with others 
actively associated with the ironfounding 
industry, were entertained to luncheon at the 
Savoy Hotel, London, by Stone-Wallwork, 
Ltd. Mr. F. A. G. Powell-Jones, chairman of 
Stone-Wallwork, Ltd., and commercial director 
of J. Stone and Co., Ltd., presided, and 
expressed to the members of the team good 
wishes for a successful tour. Those good 
wishes were cordially endorsed on behalf of 
the U.S.A. by Mr. F. P. Bartlett, First Secretary 
of the American Embassy, who was a guest at 
the luncheon. It is expected that the visits 
to American ironfoundries which have been 
arranged will occupy about six weeks. 
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The Navy’s Problems and Progress 
in 1949 


(By Our Naval Correspondent) 


No. Il —(Continued from page 5, January 6th) 


RESEARCH AND DEVELOPMENT 


PART from the developments in carriers, 

submarines and anti-submarine vessels 
already referred to, information issued by 
the Admiralty during the past year on the 
results of research and development has been 
confined mainly to improvements in the 
maintenance and habitability of His Majesty’s 
ships. It is indeed disquieting to find from 
the 1949/50 Navy Estimates, when so much 
emphasis has been laid on the need for con- 
centration on naval research at the cost of 
holding up our warship building programme, 
that there was only a modest increase of 
£288,000 on the amount voted in 1948/49 
for the scientific services. And even this 
small sum included £110,000 for the inaugura- 
tion of a National Institute of Oceanography, 
for the advancement of physical ocean- 
ography and marine biology. 

Early in the year a small force, repre- 
sentative of all branches of the Fleet, carried 
out an experimental cruise in an area some 
400 miles within the Arctic Circle to test new 
equipment introduced into the Navy since 
the war and to obtain information on the 
performance of men, ships, aircraft and their 
equipment under conditions of extreme cold. 
Helicopters and jet aircraft, in addition to 
“ Firefly,” ‘Sea Fury” and other naval 
aircraft were operated from the carrier 
“Vengeance,” and reports indicated that 
“Vampires,” at 20,000ft in a temperature 
of 81 deg. below freezing point, behaved 
quite normally in both high and low-speed 
flying. The maximum speed reached was 
520 miles an hour. The cruise follows similar 
experimental cruises carried out by the 
U.S. Navy in Arctic and Antarctic waters 
during the previous two years. 

Further trials have been carried out, with 
surplus warships as targets, to investigate 
the effect on ships’ structures of underwater 
attack, gunfire and aircraft attack. Various 
weights of charges were exploded at regulated 
distances from the hull of the cruiser ‘‘ Orion ”’ 
—famous for her exploits at Taranto, 
Matapan, Crete and in the Malta convoys— 
to assess the effect of shock, whipping and 
structural damage. The hull was severely 
damaged and compartments were flooded as 
the result of a heavy explosion, and consider- 
able repairs were required before further 
experiments were possible. Both from this 
ship and the destroyer “‘ Kelvin’ valuable 
information was obtained. 

Another interesting series of trials, lasting 
about six weeks, began in May, when the 
cruiser “ Arethusa’’ underwent a close-up 
bombardment with gamma rays from atom 
piles installed on pontoons, to investigate 
the extent of penetration of the gamma radia- 
tion into positions protected with lead, 
asbestos or concrete. It is this question and 
the extent to which it is necessary to 
strengthen the superstructures and provide 
protection for personnel from “‘ near misses ”’ 
which are largely responsible for the delays 
in completing ships building and in the 
design of new larger vessels. 

Much practical work has been carried out 
in the U.S. Navy on the development and 
effect of guided missiles and other new 
weapons, and it was thus very satisfactory 
to learn from the debate on the Navy 


Estimates that the Royal Navy will soon be 
in a position to carry out similar investiga- 
tions. The 10,000-ton cruiser ‘‘ Cumberland ”’ 
is to be converted into a trials cruiser for 
testing new anti-aircraft guns, torpedoes 
and guided missiles. She will be the first 
large ship in the Royal Navy to beso equipped 
and is to be ready for experimental work in 
1951. It is now nearly two years ago since 
the United States Navy announced the 
launching of a rocket of the German V-2 
type, and in the meantime there has been 
rapid progress in the development of these 
missiles. Indeed, the U.S. Department now 
claims the ability to produce a guided 
missile with a speed of about 7000 miles an 
hour. Presumably the design would be 
based on the latest types now on trial—a 
German V-2 rocket (which has a speed of 
3400 miles an hour) with a smaller rocket in 
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with radar control which automatically 
picks up enemy aircraft or missiles, compu‘ es 
and sets the fire control settings and opens 
fire at effective range. 

The Admiralty has also from time to 
time given details of developments which 
have a more peaceful purpose in view. These 
include a new type of life-raft, or life-flo.t, 
fitted with a tent and equipped with food, 
water, fishing line, sea anchor, first-aid kit 
and a radar reflector; a new technique in 
underwater cine- photography, develop .d 
from the frogman method of diving, which will 
have applications for marine salvage and 
ship repairing; a l000kW gas turbo-gene- 
rator for base-load operation in H.M. ships ; 
a device for automatically recording the 
results of aircraft gunnery practices, which 
are communicated instantaneously to the 
pilot of the firing aircraft either by R/T 
or V/HF, and a transmitting magnetic 
compass for operating repeat compasses in 
small ships, through an electrical ‘ pick-up,” 
a simple valve amplifier and “ follow-up ” 
system. 


MAINTENANCE 


If it has not been possible to lay down any 
new ships, much attention has been paid 
to maintenance during the past year. The 
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its nose. Launched from the nose of the 
larger rocket the smaller one reaches a speed 
of 5200 miles an hour and an altitude of 
250 miles. 

The German V-1 flying bomb is apparently 
being developed in the United States mainly 
in connection with its use by submarines, 
after successful trials in 1947. Recently a 
much improved version—a guided flying 
bomb—was launched from submarines in 
an exercise in which surface warships took 
part. The launch was effected by a rocket 
booster and it is reported that the submarines 
are able to surface, launch the missile and 
submerge again within a few minutes. This 
new type of flying bomb is guided by radar 
for part of its trajectory and is reported to 
have a range of 200 miles and a speed in the 
region of 500 miles an hour. Other lines of 
research in the U.S. Navy, from which the 
British Navy benefits as a result of the close 
co-operation between the two navies, are 
jet-propelled torpedoes; ram jet engines ; 
submarines designed for troop carrying and 
as “‘ radar-picket ” vessels to give warning 
of the approach of hostile aircraft or missiles, 
and an automatic 3in twin mounting fitted 


policy of taking in hand for refit a much 
greater number of ships in reserve—a policy 
begun when the emergency arose in 1948— 
has been continued with increased vigour, 
and more than half our 400 ships in reserve 
have now had a major refit since the war. 
We have, in fact, reached the satisfactory 
position when a seagoing unit due for refit 
can be replaced at once by a reserve fleet ship 
in an efficient state. Ships not intended to 
be brought forward for sea service in due 
course have their compartments dehumidified 
and sealed and their guns and all exposed 
working parts, &c., ‘‘ pickled” with a layer of 
rubber latex and three coatings of halothenc. 

Experience of tropical warfare has empha- 
sised the necessity for improving the condi- 
tions under which officers and men live and 
work in H.M. ships, and the additional plant 
and equipment required to comply with new 
standards of habitability laid down since 
the war are being installed in ships building 
and, so far as practicable, in existing ships 
as they come in hand for refit. A number of 
ships have recently been fitted with modern 
bathrooms and supplied with automatic 
domestic refrigerators and drinking water 
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coolers; @ Start has been made with the 
provision of cool storage for fruit and 
vegetables; air conditioning has been 
installed in sick bays, W/T. and radar offices 
and telephone exchanges, and this will be 
extended later to other compartments of 
operational importance where men have to 
work at high pressure; electric cooking 
ranges and better ventilation have been 
installed in the galleys, and improved living 
accommodation has been provided wherever 
possible for the lower deck. Ships now under 
construction are also being fitted with 
fluorescent lighting on the mess decks, and 
in the ward rooms, recreation rooms, work- 
shops and offices. 

Royal dockyards in this country have 
been working at high pressure throughout 
the year as the result of the recent increase 
in the number of reserve fleet ships taken in 
hand for refitting, a considerable number of 
which have had to be put out to contract 
in private yards. About 1200 men are due 
for discharge from Malta dockyard by the 
end of the current financial year, but the 
home dockyards are not being cut apart 
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employment. Other contributory causes 
may well be poor pay as compared with 
remuneration in civil life, shortage of houses 
and, not least, the bonus of £100 given to 
men at the end of their twelve years’ service. 
The system of bonuses was incorporated in 
the 1946 unified Pay Code for the three 
Services and was designed to obtain non- 
commissioned officers for the Army and Air 
Force. In extending it to the Navy men are 
merely offered an additional inducement to 
leave. 

The serious falling off of re-engagements 
has for the moment eased the Navy’s difficul- 
ties in building up its reserve forces—difficul- 
ties which it was obvious would result from 
the passing of the National Service Act. 
Normally, there are sufficient long-service 
boys and young ordinary seamen under 
training in a ship’s complement to perform 
all the unskilled jobs and there is thus no 
room for more unskilled men in the 
shape of National Servicemen. But, as the 
quota of long-service recruits required is 
based to some extent on a normal number of 
re-engagements, the Navy was able at the end 
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from a 5 to 124 per cent reduction in the 
administrative staff. 


PERSONNEL 


The strength of naval personnel has stood 
at approximately 146,000 for the past two 
years, and this is believed to have been 
the peacetime standard fixed by the Govern- 
ment. Some reduction in numbers, however, 
may well result from the recommendations 
of the Committee, referred to by the Prime 
Minister in his recent statement on economy 
measures, which is investigating the future 
structure of the Armed Forces. Interim 
recommendations by this Committee adopted 
by the Government have already led to 
economies in administration to the extent of 
£30 million in a full year and £12} million 
during the current financial year. 

Recruits are coming in well and are 
meeting requirements, but there is a reluc- 
tance on the part of chief and petty officers 
to re-engage for pension after serving their 
first period of twelve years. We are now in 
consequence losing over 60 per cent of our 
most skilled and efficient ratings, which the 
Government attributes to conditions of full 





of the year to take in conscripts at the rate 
of 10,000 a year, instead of the token 
number of 2000, which it was originally 
prepared to take. After doing their eighteen 
months in the Navy, these men will join the 
R.N.V.R. or the new R.N. Special Reserve, 
for their three years’ period of reserve 
liability. The present satisfactory intake of 
potential recruits for these two reserve forces 
is, however, bound to cease when re-engage- 
ments and conditions generally in the Navy 
again become normal. Conscripts will then 
have no alternative but to join the Army or 
Air Force and will subsequently be unsuit- 
able, even if willing, to join a naval reserve 
force. Fortunately, recruiting for the Royal 
Naval Reserve—whose personnel have always 
been provided by volunteers from the 
Merchant Navy—is again to be started, after 
being held up since the war, on the under- 
standing that no officer or man is to be with- 
drawn for service in the Navy in time of war 
without the concurrence of the Ministry of 
Transport. 

It is open to any lad nowadays, who has 
reached the necessary educational standard, 
to become a naval officer, but it is interesting 
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to note the further steps which the Govern- 
ment has taken recently to abolish class 
distinction in the Navy. Warrant officers 
are now to have the rank of commissioned 
officer and are to mess with the ward room 
officers instead of having their own separate 
mess. Their titles are also to be changed 
from ‘“‘ Warrant Gunner,” &c., to ‘‘ Com- 
missioned Gunner,” &c., though they are to 
continue to wear the thin stripe. A further 
step is the decision to discard non-contribu- 
tory pensions for the widows of officers in 
favour of a contributory scheme to embrace, 
not only the widows and families of officers, 
but also of all ranks and ratings who are 
serving on a pensionable basis. The scheme 
will not, of course, apply to existing widows. 
Finally, in the distribution now in progress 
of £4 million prize money, there has been a 
marked narrowing down in the “ variation 
between ranks,” as compared with the dis- 
tribution after the 1914/18 war. The sum 
then available was about £14 million, an 
Admiral of the Fleet receiving £3000 as 
compared with £15 for a boy. To-day an 
Admiral of the Fleet is receiving only 
£42 10s. as compared with £4 4s. for a boy— 
a striking testimony to the times in which 
we live. 

The decision in April to absorb the Naval 
Air Arm into existing branches of the Navy 
was the final step in implementing the Govern- 
ment’s policy of giving the Navy complete 
control of its Air Branch. Officers of the 
Air Branch have now been transferred to 
the Executive and Engineering Branches 
and no longer wear the letter “A” in the 
curl of their stripes. A change has aiso been 
made in the Electrical Branch by the decision 
to extend the scheme for short-service com- 
missions—previously applicable to R.N.V.R. 
officers only—to ex-Army and ex-R.A.F. 
officers who were employed in radar and 
electrical duties during their commissioned 
service, and also to civilians with suitable 
qualifications. 

TRAINING AND OTHER Naval ACTIVITIES 


When, in the autumn of 1948, the Home 
Fleet again became a co-ordinated fighting 
force, the first essential was to give sea experi- 
ence and training to the large number of 
new entries since the war—over 60 per cent 
of our personnel—and every opportunity 
has been taken to carry out training exercises 
and manceuvres during the past year. Of 
special importance were the exercises by 
the combined Home and Mediterranean 
Fleets in the spring, and the exercise carried 
out in July by the combined navies of the 
Western Union Powers. The main object 
of the latter exercise was to accustom ships 
of four navies with different systems of 
communication and procedure to work 
together smoothly and efficiently under an 
overall command. The R.N.V.R. took a 
prominent part in the exercise, providing, 
for the first time in peace, the entire com- 
plements of some of the minesweepers 
operating with the fleets. It is, indeed, satis 
factory to note the improved training 
facilities provided for the R.N.V.R. during 
1949. Small ships, manned entirely by the 
R.N.V.R., have carried out training cruises 
in the Channel and off the coast of Norway, 
and R.N.V.R. air squadrons were for the 
first time embarked in the carriers ‘‘ Implac- 
able’ and “‘TIllustrious”’ and given deck- 
landing training. Joint exercises with the 
Dominion navies have also been carried out 
by our overseas squadrons and arrangements 
have now been made for an exchange of 
frigates between the R.N. and Royal New 
Zealand Navy and for the despatch of three 
R.N. submarines to Australia, where they 
will be petmanently based to enable the 
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Australian and New Zealand navies to have 
adequate anti-submarine training. 

Other naval activities have included the 
usual showing the Flag cruises by our 
overseas squadrons ; with goodwill visits to 
United States ports; the visit to the 
Channel Islands of Their Royal High- 
nesses Princess Elizabeth and the Duke of 
Edinburgh in the battleship “ Anson” ; 
the return of the battleship ‘“ Royal 
Sovereign ’ (now being broken up) and four 
destroyers from Russia to whom they were 
lent during the war; further transfers 
of destroyers and frigates to Commonwealth 
and foreign navies, and the daring and skilful 
exploit of the “ Amethyst”? in making a 
150-mile passage at full speed down a winding 
and at times narrow river on a dark night, 
with no pilot or charts, in the face of Chinese 
Communist batteries on both banks of the 
river. The ship’s company also showed great 
skill and determination in getting their ship 
seaworthy again during their three months’ 
enforced stay in the Yangtse under the most 
trying conditions, for the vessel had pre- 
viously been hit fifty-three times by Com- 
munist shells which reduced her electrical 
plant to shambles. The Navy did not 
altogether approve of the publicity and 
celebrations which followed, but the reasons 
for the country’s rejoicings were aptly 
summed up in the words of H.M. The King, 
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- when he addressed the crew at Buckingham 


Palace: “‘In these difficult times it is not 
always easy to feel confidence regarding the 
ideals by which we try and live. By your 
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conduct you have shown that the qualities 
which have sustained this country through 
the centuries are still alive and you have 
given strength to the faith of many people 
throughout the world.” 


A Critical Review of Gas Turbine 
Progress 


(Contributed) 
No. Il —(Continued from page 33, January 6th) 


PEAT AS A FUEL 


| eye on peat as a possible fuel for 
gas turbines is being officially sponsored in 
the U.K. It may be wondered why peat, 
which is not economically important as a 
fuel in existing plant, should be worthy of 
consideration for gas turbines. The line of 
thought seems to have been that peat 
requires a great deal of heat in order to drive 
off the water and that the open-circuit gas 
turbine is an outstanding performer in making 
available large quantities of exhaust heat at 
a high temperature. Gas turbines generally 
can make available waste heat at a higher 
temperature than can steam plant without 
sacrifice of efficiency. Conceding this point, 
it still may be questioned whether expendi- 
ture on the exploitation of peat in a country 
which is rich in coal is really worth while, 
in view of the experience in Ireland that, 
despite repeated effort with various tech- 
niques, peat has not been won at a price lower 
than that of coal on an equivalent heating 
basis. In remote parts of Scotland, where 
freight charges on coal would be high, 
indigenous peat might, under favourable 
circumstances compete with coal, but the 
economic value of such cases would appear 
hardly to justify the considerable develop- 
ment work which will be necessary, particu- 
larly as this must divert attention from the 
burning of coal, which is of much greater 
potential economic importance in this 
country. 

It is not clear that peat has any charac- 
teristic which would make its burning in an 
open-circuit machine easier than the burning 
of coal. For use in the closed-circuit machine 
or the indirect system mentioned above, coal 
has the benefit of long experience with various 
forms of combustion equipment, whereas 


the burning of peat is a matter on which 
British combustion appliance manufacturers 
have very little experience. There is good 
reason to expect peat to be at least as 
variable a commodity as coal, and it is the 
variable nature of supplies which creates 
much of the difficulty in burning fuels. 


INJECTION OF WATER 


The proposals for burning peat, which, in 
its undried state, may contain sufficient water 
to absorb practically all the potential 
calorific value of the dried fuel, has caused 
interest to develop in the injection of water 
into gas turbines. Liquid injection is a 
technique which has been experimented 
with in aircraft jet propulsion units for the 
temporary augmentation of thrust. The 
virtue in that case is the increase of mass 
flow in the jet. This aspect is not of interest 
in land practice where the leaving loss is 
to be debited to the turbine rather than 
credited. i 

When water is injected into the combustion 
chamber and there vaporised, the turbine 
becomes in some degree a steam turbine 
using highly superheated steam. The effi- 
ciency of the steam process is substantially 
that of a non-condensing steam cycle with 
the same pressure ratio as the air cycle, say, 
4:1. With this small ratio the steam cycle 
efficiency is not likely to be above 13 per 
cent. There is, however, no boiler loss so 
that steam used in this way, despite the low- 
pressure ratio, can show as good an efficiency 
as in a locomotive with 17:1, because the 
locomotive suffers from the boiler efficiency 
being no better than perhaps 60 per cent. The 
effect on the cycle efficiency will clearly depend 
on the level of efficiency obtained by the air 
cycle. The vaporisation of the water in 
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the combustion chamber calls for a greater 
fuel rate if the initial temperature is to be 
maintained, and therefore the net output 
will be increased. The benefit is direct, 
because the steam involves no compressor 
work, Hence, if the air cycle efficiency 
were, say, 15 per cent, the use of water in 
this way would lead to a considerable increase 
of output on a given size of plant without 
serious reduction of efficiency. In the case 
of a higher air cycle efficiency, however, the 
extra output is obtained at the expense of 
lower efficiency. The technique cannot be 
applied to an existing unit, except in very 
small measure, since the increase of mass 
flow in the turbine without increase in the 
compressor would tend to bring the com. 
pressor to the surging point. A unit designed 
specifically to work in this manner would 
have a specially small compressor in relation 
to the size of the turbine. The implication 
that water after all proves a more con- 
venient medium than air from point of view 
of size and weight of plant is a little sobering. 
However, the air is necessary for internal 
burning of the fuel. 

In peat, since the water is already incor- 
porated with the fuel there is, of course, no 
need to inject water separately. Moreover, 
there is no need to discuss whether salts in 
the water will cause trouble on the turbine 
blades since the turbine is assumed to be 
capable of swallowing even the ash and 
unburned peat. Provided the fire can be 
kept in, the water vapour evolved will serve 
as a diluting working medium, as does the 
excess air provided by the compressor in 
the air cycle. Any limitations to the cycle 
are apparently concerned only with the 
practical difficulties of feeding of the wet 
fuel into the combustion chamber, its 
ignition and consumption there and the 
removal of the unburnt products without 
fouling the turbine. These are the practical 
issues to be investigated. 


MISCELLANEOUS FEATURES 

There remains a wide diversity of view 
between the different schools of thought. 
This is not entirely the result of disparity 
between aircraft and land practice, but is 
inherent in the versatility of the gas turbine 
in that it can mean all things to all men. 
Moreover, since no particular line of develop- 
ment seems to be turning out entirely free 
of trouble, each designer is justified in pur- 
suing an independent line in the hope of 
encountering no worse snags than do the 
others. 

There is rather a marked gap between the 
size of 2500kW which seems to be accepted 
in Britain as the right size for the simple 
single-shaft machine without intercooling 
or regenerator and the large sets of 
12,500kW and 15,000kW with all complica- 
tions. The only two machines of inter- 
mediate size are for naval experiment. In 
other countries this gap does not exist and 
it appears to need filling here. 

Possibly too much stress has been placed 
on independence of cooling water, which, 
though important for locomotives and desert 
conditions, is not essential everywhere ; e.g., 
in the case of gas turbines for pumping water, 
the possibility of intercooling presents itself 
conveniently. Intercooling would permit 
of a larger specific output, the increase 
being obtained at a low price per kilowatt. 

The question whether spray cooling within 
the compressor or before it has anything to 
offer remains unsettled, though it may be 
mentioned that the Arthur Huey plant has a 
spray pre-cooler. ‘ 

It has generally been assumed that the 
large quantities of exhaust gas emitted by 
open circuit machines would not call for high 
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chimneys, because their high temperature 
would carry them away and, in any case, the 
concentration of noxious substances is low. 
Experience already indicates that in some 
circumstances these assumptions are not 
valid, and that recirculation of exhaust 
ases in lee of buildings is liable to occur. 
Remedies which will have to be adopted are 
higher stacks and the concentration of the 
outlets into one so as to obvain full benefit 
of the mass effect in levitation. In the case 
of closed cycle and semi-closed units, since 
these more closely resemble steam plant in 
the fuel-to-air ratio, a tall chimney is clearly 
necessary, particularly since the sulphur 
content of oil may be somewhat higher than 
that of most coals for equal thermal value. 

‘The view that it would be unnecessary to 
filter the air at the compressor intake has 
also been confounded by experience in 
Switzerland where deposits are attributed 
to the proximity of a cement works. 

Fires in regenerators have proved to be 
more than an isolated trouble, and it is clear 
that precautions must be taken in restarting, 
or when opening up a plant shortly after 
running, since presumably “ cold’’ burning 
of the carbon or sulphur continues for some 
hours, possibly catalised by some con- 
stituent of the ash, such as vanadium. The 
“cold flame ”’ can break into a more violent 
burning when oxygen is supplied. The 
same phenomenon has been encountered in 
air pre-heaters of steam plants. 


MARKET FOR THE INDUSTRIAL GAS TURBINE 

A question which must be in the minds of 
all constructors, and which will some time 
have to be decided, is what existing type of 
plant, if any, is to be displaced by the gas 
turbine. That each gas turbine sold will 
take the place of a steam plant or an oil 
engine must be regarded as axiomatic, since 
only in a few cases, such as the Houdry 
process, can the gas turbine create an entirely 
new demand. It is fair to assume that after 
the novelty has worn off purchasers will not 
want gas turbines unless they offer some 
advantage in price or performance over 
alternative equipment. If, therefore, the 
price is fixed too high there will be little 
market, since other advantages such as 
cheaper buildings and civil works are insuffi- 
cient to outweigh the high running costs in 
most situations. On the other hand, manu- 
facturers cannot subsist on interesting tech- 
nical problems, but will ultimately expect to 
see some profit. Most of the gas turbines 
so far built have been in the nature of 
development work. The high cost of these 
prototypes has been a topic of conversation 
for some time between manufacturers, and 
even after making allowance for the inevit- 
able high cost of a “ one-off” job, doubts 
are expressed as to whether the building of 
some present types can ever be an economic 
proposition. 

The attitude of the manufacturer may 
depend on what type of plant he builds in 
addition to gas turbines. In this connection 
manufacturers fall into four classes: (a) 
those who build steam turbines, but not oil 
engines ; (6) those who build oil engines, but 
not steam turbines; (c) those who build 
both, and (d) those who build neither. The 
representation of the four classes in the three 
leading countries is somewhat as follows :— 


U.S.A. Switzerland U.K, 
(a) Gite cas SE eee eas. 
(6) Oil... ee, ee er a 1 
(c) Both eta 5 
(d) Neither ... 1 0 l 


In the U.S.A. the issue is fairly clear cut, 
the steam turbine interests can regard the 
gas turbine as merely a potential competitor 
to the oil engine. They can thus press on 
without interdepartmental restraint. 
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In Switzerland the issue is not so simple; 
two firms could take the same view as in the 
U.S.A., while one other firm might adopt 
the entirely contrary notion that the gas 
turbine is primarily to displace the steam 
turbine. Any disposition to displace oil 
engines might in that case meet with internal 
opposition. A further complication in 
Switzerland arises through two firms being 
interested also in boilers, so that the issue 
of whether to. sell a gas turbine which 
involves considerable thought, drawing-office 
work, development and risk, or, alterna- 
tively, an orthodox steam turbine with 
boiler, which are, so to speak, bread and 
butter, has been before the directors of one 
firm for some time. So far as can be judged 
their decision for the present was in favour 
of bread and butter. It may be concluded 
that in Switzerland, by reason of the cone 
flicting interests and widely differing types of 
gas turbines constructed, development is 
likely to go on in an atmosphere of free 
competition restrained only by internal 
decisions. 

In Great Britain, as compared with the 
other countries, there is a much greater 
weight of interest in all three forms of plant, 
oil, gas and steam. Eight out of the ten 
builders are interested in steam turbines and 
one other in boilers, so that unrestrained 
competition with steam plant is most 
unlikely to develop. Although some large 
machines for peak load operation are being 
tried as a supplement to steam plant, it 
seems that at least for some years many 
builders of gas turbines must concentrate 
on the field between 2000kW and, say, 
5000kW, which is a no-man’s land between 
the oil engine and the steam turbine. Neither 
is an entirely happy choice in this range, 
which at least in the home market, 
in future will cover industrial service as 
opposed to public electricity supply. The 
oil engine has the advantage equally with the 
gas turbine of being practically self-contained 
and requiring no great space for cooling 
equipment or for fuel-handling equipment. 
On the other hand, in this size range it needs 
to be run at slow speed to minimise wear and, 
therefore, tends to be heavy and expensive 
in itself and its foundations. It also con- 
sumes expensive fuel and rather a large 
amount of lubricating oil. 

Except where there is need for exhaust 
steam the alternative small steam turbine 
with its associated boilers is not particularly 
well placed by reason of its high price per 
kilowatt and the poor efficiency, which offsets 
the lower price of coal. Its position relatively 
to the oil engine seems to have deteriorated 
since the war, as the price of turbines and 
boilers has increased by a greater amount 
than have oil engine prices. The difference 
is presumably attributable to the oil engine 
market still being influenced by competition, 
while this is to a large extent a thing of the 
past in the steam field. The small steam 
plant also suffers from its construction being 
carried out as a sort of poor relation of large 
plant in many works. 

The gas turbine, if given its head, might 
accordingly stand quite a good chance in a 
three-cornered battle.in the range of size 
mentioned owing to its ability to take various 
forms appropriate to the load factor or site 
conditions and because of the energy and 
ingenuity of the designers concerned in its 
development. 

In larger sizes the question arises as to 
what market is really aimed at, since this will 
decide the nature of the design to be 
developed. The machines on order for public 
service are not necessarily a type most 
suited to the duty. They appear to strive 
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for high efficiency and the capital cost is 
greatly increased by the inclusion of large 
regenerators. For pure emergency or extreme 
peak load duty representing only a few hours’ 
use in the year, much simpler plant would 
for the future be the more correct choice. 
However, it is understandable that the 
plant characteristics of the initial experi- 
mental sets were based on a compromise, 
since these machines are partly to provide 
long-period experimental running data so 
that the manufacturer may ascertain the 
behaviour in actual service. A _ lower 
efficiency would have rendered such long- 
period running even more costly to the pur- 
chaser. Moreover, the machines are doubt- 
less intended to provide information for use 
in the export market, where oil-fired plant 
may not be confined to very low load factors. 


AIRCRAFT GAS TURBINES 


The application of gas turbines to aircraft 
has now reached the stage of experimentation 
with the less favourable cases. For military 
fast short-range fighters the jet is supreme 
and is now applied also to naval fighters. 
At the air display at Farnborough in Sept- 
ember, 1949, nearly half the exhibits used 
gas turbines either in the form of jet pro- 
pulsion units or turbo-propeller engines. 
This, of course, represents prototypes and 
not necessarily the proportions in which 
gas turbines will be used in actual service. 
For lower speed longer range aircraft, even 
though startling performances can _ be 
obtained by jet propulsion as in the 
‘Canberra ”’ bomber or the “ Comet ”’ air- 
liner, it is generally assumed that jet engines 
are likely to be too wasteful in fuel to find 
considerable economic application. 

For this reason considerable interest is 
being shown in the intermediate form of the 
turbo-propeller engine, which combines a 
fuel consumption and take-off better than 
the pure jet with a fire risk and maintenance 
demand lower than the piston type. The 
turbo-propeller engine shows its best per- 
formance not far below maximum speed, 
whereas with piston engines the most 
economical speed would usually be about 
half of the maximum. This means that 
turbo-propeller aircraft will ‘ cruise”’ at 
very near maximum speed. Most of the 
examples use axial or mainly axial com- 
pressors and in all types, as flown, as opposed 
to projected, the plain cycle is retained, since 
the fuel saving obtainable by the use of 
intercoolers or regenerators is not yet 
sufficient to justify the extra weight involved. 
The adaptability of the turbo engine is well 
shown by the gearing in one case of two 
engines to one propeller and in another case 
of contra-rotating propellers to a single 
turbine. 


—_——_@——_—_ 


THE COLLEGE OF AERONAUTICAL AND AUTOMOBILE 
ENGINEERING.—To celebrate the twenty-fifth year 
of the College of Aeronautical and Automobile 
Engineering (The Chelsea College) an attractive 
brochure has been prepared. The college was 
founded in 1924, when the automobile industry 
was comparatively young, but rapidly expanding 
and calling for young men with an engineering 
training suited to its highly specialised nature. 
The method of training adopted was considered 
somewhat unorthodox at the time but it was par- 
ticularly suited to the requirements for an embryo 
engineer for whom a works apprenticeship was too 
long and a university course too academic. In 
1931 the aeronautical side of the college was opened. 
In September, 1940, the main buildings at Chelsea 
were severely damaged by bombs. Repairs have 
now been completed and the brochure has been 
produced partly to celebrate their completion. 
An attractive part of the publication is a large 
perspective diagram, showing the lay-out of the 
engineering workshops. 
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Engineering Workshops in 1949 


No. II—(Continued from page 17, January 6th) 


XTENSIONS made to the Reddish works 
of Craven Brothers (Manchester), Ltd., have 
added some 40,000 square feet to the previous 
workshop area of 445,000 square feet at the 
company’s main factory. The largest exten- 
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ERECTION SHOP AT THE CRAVEN WORKS 


sion completed added 20,312 square feet of 
floor space to the main erecting departments 
and included the 163ft long, 75ft span bay, 
illustrated on this page. This bay has an 
overall height of 67ft, which allows a crane 
lift of 42ft and gives an available height of 
52ft under the ridge girders. It is served by 
two overhead travelling cranes, one of 50 tons’ 
and the other of 20 tons’ capacity. The new 
shop has been laid out for the building of large 
machine tools, such as boring and turning 
mills up to 60ft diameter capacity, large gear 
hobbing machines up to 21ft diameter 
capacity, as well as the big lathes, planing 
machines, &c., made by the company. 

To provide better facilities for the manu- 
facture of the increasing number of machine 
tools embodying welded steel parts a new 
steel fabricated building with a floor area of 
9265 square feet has been erected. In this 
building, which is illustrated above, such 
items as heavy gearboxes, cross stays, 
foundation plates, motor base plates, large 
face plates, and small machine beds, are 
fabricated from steel plate. It has a dirt 
floor provided with numerous work pits and 
welding turntables, and it is served by a 
10-ton travelling crane as well as a number of 
jib cranes on the stanchions. A 7875-square- 
foot addition to the firm’s foundry fettling 
shop has been equipped to handle castings 
up to 40 tons in weight. 

With the introduction of the new exten- 
sions the company has been able to allocate 
more space to some of the machining depart- 
ments and provide additional accommodation 
for its research and apprentice training 
sections. 

In our issue of November 11th we described 
the first stage of an extensive development 
project of the English Steel Corporation, by 
which ultimately the whole of the firm’s 
small tool manufacturing departments will be 
concentrated in a single factory at the North 
Street Works, Openshaw, Manchester. For 
the first part of this undertaking some 62,000 
square feet of floor space has been laid out 
for a large modern small-tool stockroom and 


for the manufacture of twist drills of about 
1000 standard types and sizes, at an overall 
average rate of approximately 1500 an hour. 

Three main production machine lines have 
been laiddown, withadjoining heat-treatment 
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up-to-date plants of its kind in this country, 
if not the world. 

What was claimed to be the first plan‘ in 
the world for the continuous application of 
protective aluminium or zinc coatings on 
structural steelwork by means of metal 
spraying pistols was put into service in 1949 
by Metallisation, Ltd., of Dudley. This plent, 
which was described in our issue of August 
12th last, is laid out in a new shop, 120ft long 
by 40ft wide. The metallic coatings are 





and shot blasting departments. On the 
actual production lines a smooth flow of 
parts is maintained and the handling and 
lifting of work has been 
reduced to a mini- 
mum by well-arranged 
systems of roller and 
belt conveyors. Situ- 
ated in the middle of 
each of the three pro- 
duction machine lines 
is a control room, from 
which the parts are 
despatched on waist- 
high conveyors to the 
machines. At the end 
of each machining 
operation the trays of 
work are returned to 
the control room on 
the same conveyor for 
inspection before being 
sent to other machines 
for subsequent opera- 
tions. After heat- 
treatment and grind- 
ing, the tools are taken 
by trucks to the stock- 
room, where they are 
finally inspected and 
packed for dispatch 
or for stock. 

As can be seen 
from the photograph 
reproduced on_ this 
page, the lay-out 
of the shop is clean, 
the machines are 
well spaced and there 
is an impression of 
tidiness and spacious- 
ness which makes for 
good working condi- 
tions. The nextstage of 
this small tool development project is already 
in hand, and when the whole undertaking 
has been completed the company will have 
what will undoubtedly be one of the most 





STEEL FABRICATION SHOP AT THE CRAVEN WORKS 


applied in a machine specially designed 
and built by the firm for the continuous 
automatic spraying of steel work of all 


DRILL SHOP AT THE ENGLISH STEEL CORPORATION 


sections at a speed of 10ft per minute. 

In March last a new steel fabricating 
shop, opened by Belliss and Morcom, 
Ltd., of Birmingham, relieved to a consider- 
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able extent the overcrowding in the plant 
building sections in the main factory. When 
heavy fabrication of large units was started 
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440ft long by 284ft wide, well equipped for the 
manufacture and handling of heavy plant. 
For this work the large machine tools of the 





ERECTION BAY IN BEARDMORE HEAVY PLANT SHOP 


at this factory some years ago the work was 
carried out in a small section adjacent to the 
area devoted to the manufacture of steam 
engines, turbines, and other heavy prime 
mover plant. The growing use of fabrication 
caused a steady infringement upon the main 
erection area until eventually its production 
efficiency was threatened. When a piece of 
land adjoining tne factory became available 
after the war it was acquired and a fine new 
portal-frame building covering a floor area of 
some 20,000 square feet was erected. 

The three bays of the new building vary 
from 120ft to 140ft in length and have spans 
of 52ft, 40ft and 40ft between the overhead 
crane rails. In addition to housing the 
fabricating department, this shop has been 
arranged to accommodate the firm’s oxy- 
cutting, heat-treatment, smithy and platers’ 
shops. The space made available in the main 
works by the transfer of these shops will 
permit an increase in a number of the main 
production departments. 

At the works of William Beardmore and 
Co., Ltd., a new department has been laid 
down for the manufacture of heavy general 
engineering plant, such as rolling mills, 
presses, &c., for other companies. This new 
department occupies a modern building, 


latest design which have been laid down 
include planers, 40ft by 16ft, boring machines 
with spindles up to 10in diameter, profiling 
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ment cleared preparatory to the commence- 
ment of another erection job. 

The work of the new department is closely 
linked with that of the parent organisation, 
with its well-known forge and foundry, 
which are capable of providing the heaviest 
forgings and steel castings likely to be re- 
quired for the plant beiig manufactured. 

The spraying machine, to be seen in the 
photograph we reproduce on this page, is 
capable of treating rolled steel joists up to 
6in by 16in in lengths up to 56ft. The steel- 
work is first grit blasted and then transferred 
to a roller conveyor, on which it is pulled 
through the spraying machine by means of an 
endless moving chain. In the machine the 
spraying nozzles or heads are grouped, and 
each nozzle applies a coating of metal overa 
band l}in wide as the steelwork passes. Up 
to twenty-six nozzles can be fitted on the 
machine. The number used and _ their 
disposition and setting is varied in accordance 
with the size and section of the steelwork to 
be coated. 

A new factory for the manufacture of 
idler rollers for belt conveyors was opened 
at Farme Cross, Rutherglen, by Mavor and 
Coulson, Ltd., of Glasgow. This factory, 
which was opened towards the close of 1949, 
is a two-bay, single-storey building covering 
an area of some 64,000 square feet, and 
having a two-storey office block in front. 

The equipment is laid out for flow-line 





IDLER ROLLER FACTORY 


machines, large radial drilling machines and 
a variety of light and medium general- 
purpose machines. 

A photograph we reproduce on this page 
shows an erection bay in the new depart- 





STEELWORK SPRAYING MACHINE IN BEARDMORE FACTORY 








OF MAVOR AND COULSON 


production, raw materials being delivered 
by road at one end and finished units 
despatched from a warehouse at the opposite 
end. The two main machine lines are 
arranged on each side of the main production 
floor, and the central area of the shop is 
laid out for inspection of parts between 
operations. In the first stages of the produc- 
tion lines the roller and bracket castings are 
machined on one side of the shop and the 
tubes and bars for spindles on the other side. 
At the end of machining the components are 
assembled with ball bearings, caps, and 
springs fed from an intermediate part store, 
and for this work specially designed hydraulic- 
ally operated machines are used. These 
machines are laid out in groups, each dealing 
with a particular type of roller. After 
assembly the rollers are pressure-greased and 
given a running test before being passed into 
the warehouse. 

The new factory is illustrated in one of 
the photographs we reproduce on this page. 

Shortly after the war Massey Harris, Ltd., 
the well-known firm of agricultural implement 
and machinery manufacturers, opened a new 
works in the Manchester area. As that works 
has since proved to have insufficient capacity 
to meet the demands for the company’s 
products, a new factory for the production of 
tractors and implements was opened at 
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Kilmarnock in November last. This new 
factory covers an area of some 180,000 square 
feet, of which 140,000 square feet have been 
laid out for production, the present output 
being some 200 tractors and 270 combine 
harvesters a month. 


RESEARCH PLANT 


Research continues to play a big part in the 
industrial organisation of this country and 
practically every firm of importance main- 
tains its own works laboratory, which, in 
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resisting ware; insulation materials and 
foundry sands. These materials are pro- 
duced at many works in Great Britain and 
Belgium, each sited near raw materials or 
principal markets. Many of these works have 
local routine control laboratories, which, 
although well equipped for such work as is 
usual for quality control, are not suitable for 
research and development on any great scale. 
The new research laboratories were built and 
equipped to work centrally on problems which 
may be referred to them by the individual 
works, on research into applications of refrac- 





GENERAL JREFRACTORIES CENTRAL RESEARCH LABORATORY 


addition to research, usually exercises a close 
control of material processing in all important 
manufacturing stages. In the light of 
modern development and methods of investi- 
gation, many of these laboratories have been 
extended and, in some cases, rehoused in new 
buildings and completely re-equipped during 
recent years. 

One such new establishment is the central 
research laboratory opened in May last by 
General Refractories, Ltd., at Worksop, 
Notts. This company’s products include 
basic, silica and high-alumina materials ; fire- 
clay produets ; carbon refractories and acid- 


tories andtheir performance, and on the dev- 
elopment of new refractories and processes. 

The new establishment, to be seen in the 
illustration wereproduce from ourissue of May 
20, 1949, has in addition to its pure research 
laboratory, chemical laboratory, physical 
laboratory, machine and instrument making 
shop, &c., at the rear a large single-storey 
building, which houses a pilot plant. In this 
plant are installed crushers, screens, mixing 
and milling equipment, dryers, kilns, &c., in 
which the complete processing of raw mate- 
rials can be checked on a semi-commercial 
basis prior to full-scale production. 


Labour and the Economic Situation in 1949 


By GERTRUDE WILLIAMS* 
No. Il—{Continued from page 7, January 6th) 


PRODUCTIVITY IN STEEL FOUNDING 
IMILAR insistence on the need to focus 
attention on productive efficiency rather 

than on the maintenance of traditional 
arrangements was made in the interesting 
report of the Productivity Team of the Steel 
Founding Industry, published in September. 
The team consisted of sixteen men chosen 
by a committee representing the British 
Steel Founders’ Association, the Engineering 
and Allied Employers’ National Federation 
and the Confederation of Shipbuilding and 
Engineering Unions, who paid a six-weeks’ 
visit to U.S.A. under the auspices of the 
Anglo-American Council on Productivity, to 
study productivity, defined in this report as 
“the ratio of production of wealth (goods, 
services and human satisfaction) to human 
effort expendable.” It is interesting that 
the report is unanimous, for, unlike many 
documents in which apparent unanimity is 





* Reader in Social Economics, University of London. 


gained at the expense of definite statement, 
it does not pull its punches, preferring, as 
it says in its Foreword, the forthright state- 
ment to the delicately-shaded equivocation. 
The team formed the opinion that pro- 
ductivity, in terms of manhours per ton, 
is higher in U.S.A. than in Britain by some- 
thing between 50 and 90 per cent. Part of 
this is no doubt due to greater ease in get- 
ting materials and tools and to the incentive 
to earn larger incomes when there are more 
consumer goods to be bought; but the 
chief reason for the difference lies, according 
to the team, in the widespread degree of 
“* productivity-consciousness ” amongst all 
levels of American industrial society. Since 
labour is expensive the best possible use is 
made of it and there is little tendency on 
the part of the labour unions (whose mem- 
bership is open to all who sell their labour 
for wages without any lines of demarcation 
drawn by skill or craft) to press any policy 
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which would act in restriction of production, 
On the technical side there is free interchange 
of ideas, and intense interest is shown in 
improvement of methods, largely due to 
the work of the Steel Founders’ Society of 
America. The results of research, which 
are reported to members as soon as they are 
available, are expressed in a way which can 
be understood by all steel founders, not only 
by trained technicians, and are often jut 
in the form of definite recommendations, 
which are given wide trial. In this respect 
American steelfounders show a much greater 
adventurousness than the British, for many 
methods which are known here, but are only 
hesitantly being tried out, are already wid:ly 
used in American foundries. : 
“Is high productivity really desired by 
British steelfounders?”’ asks the Report. 
It is easy enough to give a facile asset ; 
not so easy if all that is implied in the ques. 
tion is taken into account. If increased 
productivity could be brought about without 
any serious change in the usual routine, 
nobody, of course, would be anything but 
pleased; but is high productivity thought 
of more importance than other things—is 
it, for example, more important than long- 
standing customs of trade associations or 
than trade union practices that are hallowed 
by time? When it comes down to brass 
tacks which will be chosen—the rules and 
policies and regulations, each of which in its 
time did valuable work in protecting some 
group in need of aid, or which gave some 
needed security, but which now acts as a 
restraint on improvements, or the radical 
changes in techniques and in methods of 
pay which will increase our capacity to 
produce at a competitive cost? It is in 
frankly posing these questions that the 
report of the team has been most valuable. 
Practical steps that could profitably be 
taken were the subject of discussion at 
a conference (held at Leamington, in Novem- 
ber) at which employers, workers, specialists 
and technicians were present, and the British 
Steel Founders’ Association has since set up 
a special productivity committee to try to 
give effect to the team’s proposals. An 
appeal has been made to the Engineering 
and Allied Employers’ Federation to simplify 
the wage structure and methods of wage 
calculation in the steel founding industry, a 
matter which has already been under dis- 
cussion by a sub-committee consisting of 
representatives of employers and of the 
Confederation of Shipbuilding and Engineer- 
ing Unions for over a year. Little is yet 
known of the trade union attitude to the 
team’s recommendations, but there is good 
ground for hope of an agreement, for the 
Productivity Team, whose report was un- 
animous, included representatives of the 
Confederation. It was agreed to hold a 
further conference in the early part of 
this year to report what has been achieved. 


WaGeE STABILISATION 


But high productivity is not something 
that can be achieved overnight, even if the 
change in mental attitude that is its essential 
prerequisite is quickly developed. It is a 
long-term policy which expresses itself in 
the detached examination of detailed pro- 
cesses and practices, and the ruthless refusal 
to continue methods and agreements, how- 
ever long established and venerated, if they 
do not square up to the need for efficiency. 
The sooner begun the sooner will the good 
effects be. visible; but it takes time to 
mature and meanwhile there is the present 
situation to be faced. It is in this respect 
that wage stabilisation is the more urgent 
policy and that the attitude of the trade 
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unions to the demand of the Government 
that no further increases in wages should be 
pressed is a matter of the gravest importance. 
When this restraint was first urged in the 
White Paper on Personal Incomes the 
Trades Union Congress coupled with its 

arded acceptance of it the proviso that 
there should be no rise in the cost of living 
and, indeed, that steps should be taken to 
bring prices down. This conditional accep- 
tance was evidence of a fundamental mis- 
understanding of the situation. It was, 
in fact, our unwillingness to recognise the 
need to cut down, rather than to raise 
standards of living, which was the cause of 
the difficulty and if any steps had been taken 
to lower the cost of living (other, of course, 
than by means of increasing productive 
output) the effect would have been to 
enable people to struggle to buy even more 
at the very moment when it was essential 
for them to consume less. The important 
psychological effect of devaluation is to 
bring home this melancholy truth. By 
making imported goods more expensive 
in terms of our money it necessarily raises 
the cost of living and makes us face fairly 
and squarely the fact that our present 
standards have been maintained at a level 
which cannot be justified by our current 
capacity to produce. 

It is no wonder that it is difficult for 
people to appreciate the nature of the present 
crisis, for, in the minds of the majority of 
working people a time of crisis is invariably 
associated with mass unemployment and 
low wages. This has been true throughout 
the whole period of modern industrial 
development and it is a lesson which most 
of the present adult population has learned 
through the bitter experience of the inter- 
war years, when the unemployment figure 
rarely fell below 10 per cent and twice rose 
above 22 per cent. To believe in the reality 
of an economic crisis at a time when unem- 
ployment is fluctuating between 1 and 1-5 
per cent takes more economic knowledge 
than the majority of people can be expected 
to have or a very remarkable degree of 
imaginative understanding. Moreover, not 
only has employment been regular but 
weekly earnings have risen appreciably. 


Cost oF LIVING 


The Ministry of Labour periodically cal- 
culates changes in the weekly earnings of 
manual wage-earners in a group of manu- 
facturing industries, which show that earn- 
ings had risen by 124 per cent by April, 
1949 (the time of the last calculation made) 
over those of 1938. It is true that this gives 
rather too rosy a picture for, owing to the 
exceptional shortage in the supply of women 
and young workers, the earnings of these 
two categories have risen steeply and pulled 
up the average. But, even if we take men 
alone, we find that their earnings had more 
than doubled (a rise of 103 per cent), although 
the number of hours worked had dropped 
(here, again, this is an average) by one hour, 
i.e., from 47-7 to 46-6. 

It must be emphasised that these figures 
refer only to the main manufacturing indus- 
tries (textiles, clothing, engineering, metal- 
work, &c.) and do not include such occu- 
pations as agriculture, coal-mining, dis- 
tribution and many others. In some of these 
industries earnings have gone up very much 
more than in the manufacturing group, 
e.g., average earnings in the coal-mines have 
trebled—and if only underground workers 
were considered, the rise would be much 
greater—in. agriculture also the minimum 
rate has trebled and the earnings of dock 
workers have multiplied by about 24. 
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Changes in money earnings, however, have 
little meaning until they are related to changes 
in the prices of goods and services and here 
we have the difficulty of getting an accurate 
measure of changes in the cost of living. 
The old Cost of Living Index, which was 
instituted at the beginning of the first World 
War, attempted to calculate the cost to a 
typical working-class household of purchasing 
the same goods, and in the same proportions, 
as could have been bought for £100 in 1914. 
The trouble with this index was: (a) that 
nobody really knew what people had, in 
fact, bought, and a good deal of guesswork, 
perforce, had to go into the compilation, and 
(b) that there is no such thing as a typical 
working-class household. The relative 
amounts spent on rent and food, clothing 
and other goods vary enormously, not only 
between people with widely differing incomes 
(e.g., between men living on £3 and men 
living on £8) but also between different 
groups of people living on more or less the 
same income. Nowadays, for example, the 
assistant schoolmaster and the dock labourer 
get about the same amount weekly but their 
“‘ patterns of expenditure ’’ are vastly dif- 
ferent from one another. This second diffi- 
culty is one that it is impossible to overcome 
if any sort of index which purports to apply 
to large numbers of different classes of per- 
sons is attempted; but the first was one 
that could be, at least partly, coped with. 
With this object in view, a comprehensive 
inquiry into working-class budgets was 
made in 1937-38 and the present index of 
retail prices is calculated on the basis of 
the information collected then. It came into 
use in June, 1947, and since that date 
measures the amount of money that would 
be required to buy the same goods and ser- 
vices, and in the same proportions, as could 
have been bought for £100 at that time. 

Comparison between this and the former 
Cost of Living Index provides interesting 
evidence of the way in which the proportion 
of income spent on food and clothing drops 
as a higher standard of living allows a larger 
margin for comforts and luxuries. In the 
first index 60 per cent of the income was 
reckoned to go on food, 12 per cent on 
clothing, 16 per cent on rent and rates, 
8 per cent on fuel and light, and 4 per cent 
on everything else. In the present index 
only 34-8 per cent of the income is reckoned 
to be spent on food and 9-7 per cent on 
clothing (though in both these categories 
the worker now enjoys a larger amount 
and greater variety than he did in 1914), 
8-8 per cent on rent and rates (a fall that is 
mainly due to rent control), 6-5 per cent 
on fuel and light; but there are important 
new types of expenditure included—21-7 
per cent of the income is reckoned to be 
spent on drink and tobacco, 7-1 per cent on 
household durable goods, 7-9 per cent on 
services (transport, &c.), and 3-5 per cent 
on miscellaneous articles. 

If now we compare the changes in earn- 
ings with changes in prices as shown in the 
indices we can get some idea of the general 
position. Between September, 1939, and 
June, 1947, the old Cost, of Living Index 
rose from 103 to 155. This means that the 
purchases of a typical working-class house- 
hold that would have cost £100 in 1914 
would have required £103 in 1939 and 
£155 in 1947, a rise of about 66 per cent 
in the eight years. From then until April, 
1949, for which date the changes in earnings 
were given, the rise shown by the new index 
was 9 per cent. We cannot join these two 
together as they were compiled on different 
bases, but they are sufficient indication that 
workers in the average manufacturing indus- 
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tries in which earnings had risen by 103 
per cent had definitely gained an improve- 
ment in their standard of living and that in 
such occupations as mining and agriculture 
the improvement has been very consider- 
able. 


SoctaL SERVICES 


Part of this difference between the rise 
in the cost of living and that of earnings is 
accounted for by the food subsidies—the 
effect of which is, of course, to lower the 
price to the consumer of many of the standard 
articles of consumption. In the last financial 
year, £490 million was spent in this way, 
a sum which represents an addition of prac- 
tically £10 to the yearly income of every 
man, woman and child. But this is not the 
whole of the story. The last few years have 
seen a remarkable development in the social 
services, which add to the “real” income 
enjoyed by the citizens of the country. 
The provision of social security by means 
of the national insurance schemes releases 
for present use savings that would other- 
wise have to be set aside for old age, widow- 
hood and other such emergencies; and the 
extension of educational facilities and the 
establishment of the National Health Service 
are further examples of benefits paid for 
out of State funds instead of from the income 
of the individual making use of them. 
The Health Service alone costs nearly £300 
million, education £250 million, more than 
£120 million go on family allowances and Old 
Age Pensions, nearly £150 million as the 
contribution of the Exchequer to national 
insuranee funds and almost £40 million for 
free milk and vitamins for school children. 

Of course, these benefits are not free in 
the true sense; they have to be paid for 
collectively, even though no charge is made 
to each user, and the necessary taxes must 
be taken from the pocket of the citizen. 
But as we have a system of steeply pro- 
gressive taxation, the smaller incomes bear 
a lighter burden as their share of the cost. 
On the whole, therefore, the wage-earner’s 
family receive in these subsidies and social 
benefits a good deal more than is taken 
from his pay packet to meet the cost and 
his real income is more than it seems to be 
by that amount. 


Tue T.U.C. anp WAGES 


With regular employment, high real 
earnings and increased civic rights, it is 
not surprising that the mass of the population 
should find the seriousness of the present 
crisis hard to grasp and it is still doubtful 
whether even the shock of devaluation has 
been enough to convince them that this is 
no temporary phenomenon, due to war dis- 
location—to be readily forgotten in the 
course of a year or so—but that it is the 
aggravation of a fundamental maladjust- 
ment which has been threatening for a 
quarter of a century and has now reached 
alarming proportions. Yet it certainly has 
been enough to prove categorically that the 
insistence on lower costs of living as the 
price of wage stabilisation cannot be main- 
tained and that standards of living must 
be permitted to fall. After prolonged deli- 
beration the Trades Union Congress 
courageously took this step and recom- 
mended to its member unions that no wage 
claim should be pressed unless the index of 
retail prices rises by as much as 5 points. 
After that point, it contends, the recom- 
mendation need no longer be followed. 

This is probably as far as the Trades 
Union Congress dare go, unless it is to find 
itself so far out of contact with the rank and 
file as to have no hope of playing any real 
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part in guiding the policies of its affiliated 
unions. But there are two questions here 
that are worth some consideration. (1) In 
view of the large part in the compilation of 
the Index of Retail Prices that is played by 
drink and tobacco (21-7 per cent) could it 
truly be maintained that a rise of 6 points 
would inevitably represent an intolerable 
fall in the worker’s standard of living ? 
Does not this very large item of expenditure 
provide a margin into which a worker 
could dip if he found himself with rather less 
to spend on basic necessaries? True, to 
do so involves a change of habit and this is 
always difficult ; but it is a change which a 
very large proportion of middle-class families 
have already found themselves compelled 
to make if they wished to maintain their 
cherished standards of expenditure on the 
education of their children or on cultural 
interests. (2) How far does this provisional 
acceptance of the need for wage freezing 
involve the permanent retention of the 
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food subsidies? The Price Index has been 
prevented from rising because so many of 
the standard foods are obtainable by con- 
sumers at prices that do not nearly cover 
their costs of production. Should such 
subsidies continue when one of their effects 
is to release a larger part of the citizen’s 
income to compete for the scarce supply 
available of non-subsidised goods? Is it 
not arguable that it would be wiser to con- 
centrate on ensuring that families with 
young children get adequate supplies of 
food (by means of much more generous 
family allowances) instead of maintaining 
universal non-economic prices which permit 
to those with comfortable incomes a degree 
of luxury which the country cannot now 
afford? Yet, if the Government has to face 
the probability of widespread demands for 
higher wages if the index rises by as much 
as 6 points, it is highly unlikely that any 
move to reduce food subsidies can be 
expected. 


(To be continued) 


Electrical Engineering in 1949 


Evectriciry SUPPLY IN GREAT BRITAIN 

N an era of scarcity there is a natural 

tendency to measure material progress in 
terms of quantity rather than quality. There 
is some excuse, therefore, in reviewing elec- 
trical engineering during 1949, for placing 
more emphasis on production and output, as 
distinct from technical development, than 
would be appropriate in more normal times. 
The electricity supply industry, in particular, 
continued to be mainly preoccupied with the 
means of increasing output in an effort to 
satisfy the growing demand for power. Far 
from hampering progress, however, such con- 
ditions of stringency gave fresh significance 
to factors like thermal efficiency and fuel 
economy as means of attaining maximum 
output. 

Operating results achieved at British 
power stations during the first year of 
nationalised working showed a steady rise in 
thermal efficiency, economy in fuel con- 
sumption, reduced fuel costs, and improve- 
ment in plant availability, according to a 
statement issued by the British Electricity 
Authority in May, 1949. For example, the 
average thermal efficiency, related to units 
sent out by steam generating stations, rose 
from 20-86 per cent for the year ended 
March 31, 1948, to a preliminary figure of 
21-07 per cent for the next twelve months. 
During a similar period the number of units 
sent out increased by 10-8 per cent, whereas 
the coal consumption rose by only 8-3 per 
cent. This result implies an improvement in 
coal consumption per unit sent out of about 
2-3 per cent, representing an annual saving 
of about 650,000 tons of coal. Fuel costs, in 
the meantime, fell steadily from 0-4291d. per 
unit sent out in June, 1948, to a preliminary 
figure of 0-4107d. per unit sent out in March, 
1949. 

The improvement in plant availability is 
attributed by the B.E.A. partly to the 
more consistent quality of delivered coal. 
Whereas at the time of maximum demand 
on April 1, 1948, there was a loss of capacity 
of 286,000kW sent out due to bad fuel, the 
corresponding loss on March 31, 1949, was 
241,000kW, a reduction of about 16 per cent. 
Another contributory factor is the speeding 
up of maintenance overhauls and repairs ; 
breakdowns accounted for an 8 per cent loss 
of available generating capacity in March, 


1948, but the corresponding loss was only 
4-9 per cent in March, 1948. 

These improvements, with the fortuitous 
help of a mild winter followed by a hot dry 
summer, did much to simplify supply opera- 
tions by reducing the incidence of load 
shedding. But now, however, load shedding 
must be regarded as a normal manifestation 
of abnormal times; no longer an unforseen 
emergency, it has acquired the respectable 
status of a planned routine. 


GENERATING CAPACITY 


The increased capacity obtained by com- 
missioning of new plant in 1949 was some- 
what disappointing, although there was a 
marked speeding up 
towards the end of the 
year. As long ago as 
November, 1948, it was 
realised that the pub- 
lication of over-opti- 
mistic constructional 
programmes was mis- 
leading to the public 
and an effort was made 
to produce more rea- 
listic forecasts. Ac- 
cordingly the estimate 
of the additional capa- 
city. anticipated for 
commissioning in 1949 
was reduced from 
1600MW to 996MW. 
In the event, however, 
a total of 826-25MW 
of plant was commiss- 
ioned, the net increase 
in output capacity 
being 703MW. The 
principal reason for 
the shortfall is stated 
to be the physical 
limit in the manufac- 
turing capacity of high-pressure valves and 
pipework. To remedy this state of affairs, as 
announced two weeks ago, C. A. Parsons 
and Co., Ltd., agreed at the urgent request 
of the British Electricity Authority to ex- 
tend their normal range.of products to in- 
clude the fabrication and erection of high- 
pressure pipework. We learn that construc- 
tion of a new works for this purpose has 
begun at Newcastle-upon-Tyne and that 
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production is scheduled to begin in Noy. 
ember, 1950, reaching full capacity hy 
March, 1951. 5 
Turning to the installation of new stcam 
plant in 1949, generating sets aggregat ing 
826-25MW and boilers with a total evapora. 
tive capacity of 8,516,000 lb per hour were 
commissioned in new stations or in extensions 
to existing stations. The new generating 
capacity is summarised in the table below. 
During 1949 consent was given by the 
Minister of Fuel and Power to the building 
of two new generating stations and to exten. 
sions at three existing stations. The first of 


Generating Sets Commissioned in 1949 


Capacity, MW 
Stuart Street ase gab ass aks, 
Littlebrook “ B”’ tes eee ae 
Dunston“ B” ... 1x 50 
Hams Hall ** B” 1x 53-5 
Kearsley oa 1x 52 
Cliff Quay ... 3x 45 
Walsall... 3x 30 
Lincoln... 1x 20 
Bradford 1x 22-5 
West Ham ... 1x 30 
Leicester 1x 31-5 
Nottingham... 1x 53 
Rotherham ... 1x 50 
Kingston a ON 
BUMRUENNL ce- Sas, can teh sav BCBS 


the new stations will be known as Roosecote 
Marsh, at Barrow-in-Furness, where the 
initial installation will comprise two 30MW 
turbo-alternators and two 300,000 Ib per hour 
boilers. The other new station, at East 
Yelland, near Barnstaple, will comprise a 
first section of two 30MW sets and four 
180,000 Ib per hour boilers. The extensions 
to existing stations include a 60MW set with 
a 360,000 lb per hour boiler at North Tees, a 
60MW set with a 550,000 Ib per hour boiler at 
Keadby, and a 30MW set with two 240,000 |b 
per hour boilers at Acton Lane. 


New Power STATIONS 


A few brief notes on some of the power 
stations where generating capacity is being 
increased may be of interest. The first of 
these stations, from the standpoint of tech- 





*“*B’’ POWER STATION 


nical interest, is at Littlebrook, Kent, where 
there are at present three separate stations, 
“A,” “B” and “C,” standing on an excel- 
lent site with ample cooling water and 
facilities for an ultimate development of 
960MW. Originally owned and developed 
by the Kent Electric Power Company, Ltd., 
station “‘A” has been operating for some 
years with two 30MW and one 60MW sets, 
supplied with steam at 600 lb per square 
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POWER STATIONS OF 1949 


NORTH WILFORD POWER STATION 


CLIFF QUAY POWER STATION 





THE ENGINEER, January 13, 1550 


SCOTTISH HYDRO-ELECTRIC SCHEMES OF 1949 


CLUNIE POWER STATION 
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inch and 800 deg. Fah. from six 256,000 Ib 
per hour boilers, three of which have chain- 
grate stokers, while three are pulverised fuel 
fired. 

As illustrated herewith, the buildings of 
Littlebrook “B” station are completed. 
Here the generating plant will consist of two 
60MW Metropolitan- Vickers hydrogen-cooled 
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station was officially opened, and our issue 
of October 7th contained a full description 
of the installation. It is worth recording 
that two 30MW generating sets were in com- 
mercial operation at Walsall within three 
years of the start of site work under the 
auspices of the West Midlands Joint Elec- 
tricity Authority. Ultimately the station 





CLIFF QUAY TURBINE House 


sets and four International Combustion 
265,000 Ib per hour, reheat, pulverised fuel 
fired boilers, arranged in line. The steam 
conditions are 1235 lb per square inch at 
825 deg. Fah. The first 60MW set, which 
was described in THE ENGINEER, June 
llth, 1948, was commissioned, with its 
boilers, during 1949. It is hoped that the 
remainder of the plant will be operating early 
this year. 

Littlebrook ‘‘C”’ station is designed to 
house (eventually) four 60MW_ hydrogen- 
cooled sets and eight 360,000 lb per hour 
pulverised fuel fired boilers with steam con- 
ditions of 900 lb per square inch and 900 deg. 
Fah., but the fourth set and the last two 
boilers are not included in the present pro- 
gramme. Excavation and foundation work 
has been proceeding during the year, and it is 
expected that steelwork erection for the 
station buildings will start in the near future. 

Among the new power stations of 1949 was 
Cliff Quay, on the River Orwell, near Ipswich, 
where the first three generating sets, with a 
total capacity of 135MW were commissioned. 
Originally owned and developed by Ipswich 
Corporation Electricity Department, Cliff 
Quay power station is physically a post-war 
installation, for, although the project was 
approved in 1939, it was held in abeyance 
during the war. One of the photographs 
reproduced in Plate 9 shows the general 
appearance of the station with its coal store 
and jetties, and offers an interesting com- 
parison with the earlier views published in 
our issue of January 2, 1948, in which we 
described the station under construction. 

An illustration on this page shows the 
turbine house, which will eventually contain 
six 45MW Metropolitan-Vickers sets. The 
adjoining boiler-house has provision for nine 
365,000 Ib per hour Babcock and Wilcox 
pulverised fuel fired boilers supplying steam 
at 600 lb per square inch and 825 deg. Fah. 
Circulating water for the condensers is 
derived from the River Orwell. 

On September 30, 1949, Walsall power 


will have a capacity of 130MW, made up of 
six B.T.H. 30MW sets taking steam at 
600 lb per square inch, 850 deg. Fah., from 
twelve Babcock and Wilcox stoker-fired 
boilers. Six cooling towers will deal with the 
circulating water requirements of the station. 
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inch and 825 deg. Fah. Cooling water is 
supplied by four cooling towers with a capa- 
city of 5 million gallons per hour. 

Another extension brought to the point of 
completion before the close of 1949 is at 
Kearsley power station, where, in 1944, the 
Lancashire Electric Power Company began 
the installation of two new B.T.H. 52MW 
generating sets, two cooling towers and eight 
Babcock and Wilcox 175,000lb per hour 
boilers. Designed for steam conditions of 
620 lb per square inch and 820 deg. Fah., 
these boilers embody Babcock-Detroit 
spreader stokers, as described in our issue 
of October 25, 1946. 

A general view of the turbine house, show- 
ing the two recently installed 52MW sets, is 
reproduced herewith. Each of these sets 
comprises a 50MW main alternator and a 
2000kW auxiliary alternator running on a 
common shaft at 3000 r.p.m. and generating 
at 33kV and 3kV respectively. The plant 
previously installed at Kearsley consisted of 
two 32-25MW sets, two 51-6MW sets and 
sixteen boilers, giving the station a total 
capacity of 167-7MW prior to the recent 
extensions. 

An interesting extension, which was well 
advanced in 1949, is in progress at Notting- 
ham power station (North Wilford), originally 
owned and developed by the City of Notting- 
ham Electricity Department. An aerial view 
of the station is given in Plate 9, and a 
photograph reproduced on page 48 shows the 
turbine house as it stands to-day, with 
the original plant in the background. 
Starting with the old part of the station, 
the existing low-pressure plant consists 
of three 12-5MW and one 20MW B.T.H. 
sets with eight 50,000 lb per hour Stirling 
boilers, completed in 1928. 

Turning to the new high-pressure exten- 
sions at Nottingham, three B.T.H. 30MW 
sets have already been commissioned and are 
being followed by a 53MW set and a 52-5MW 





53-S5MW Ser AT HAMS HALL “B” 


Among the important extensions com- 
pleted during 1949 was one at Hams Hall 
“B.” There the commissioning of No. 6 turbo- 
alternator (illustrated above) and No. 12 
boiler brings station “B” up to its full 
generating capacity of 321MW, in addition 
to Hams Hall “ A,” which was completed in 
1937 with an installed capacity of 245-7MW. 
The plant at Hams Hall “ B” now consists 
of six Parsons 53-5MW sets and twelve 
International Combustion pulverised fuel 
fired boilers, each with a steaming capacity 
of 320,000 lb per hour at 650 lb per square 


POWER STATION 


set by the same manufacturer. Steam at 
600 lb per square inch and 850 deg. Fah. will 
be supplied by twelve International Com- 
bustion boilers having the following capa- 
cities: four of 150,000 lb per hour, four of 
175,000 Ib per hour and four of 320,000 Ib 
per hour ; the first eight of these are already 
in commission. As illustrated, the first 
seven sets are arranged across the turbine 
house, while the two newer sets are being 
installed longitudinally. The boilers are 
installed on both sides of a central firing 
aisle. No cooling towers are necessary, 
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circulating water for cooling purposes being 
obtained from the River Trent. 
275KV TRANSMISSION 


Turning from the pressing problems of the 
present, delegates to the British Electrical 
Power Convention at Torquay last summer 
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Developments on the lines of a “ back- 
bone”’ grid superimposed on the existing 
132kV system, are, however, clearly envi- 
saged, beginning with the proposed 40-mile 
experimental section of 275kV transmission 
line, which will provide a grid connection 
between West Melton (Sheffield) and Stay- 
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struction are described in the article entitled 
“ Gas Turbines in 1949.” 

Looking further ahead, the prospect of 
using nuclear energy in land power stations 
seems as remote as it did a year ago. In 
the meantime renewed interest in the poten. 
tialities of wind power was created by the 





Two 5S2MW SETS AT KEARSLEY POWER 


found time for a brief glance at the future 
of power generation and transmission in 
this country (THE ENGINEER, June 17th, 
24th and July Ist). Mr. T. G. N. Haldane’s 
paper on the economic and technical aspects 
of bulk transmission and interconnection 
at 275kV, supported by papers expressing 
the viewpoint of the manufacturers of trans- 
formers, switchgear and cables, provided the 
focal point for an interesting discussion on 
the grid and its future. In their contributions 
to the discussion Mr. V. A. Pask and Mr. 
J. D. Peattie (British Electricity Authority) 


thorpe, near Newark. Orders for this 
transmission line and the associated 132kV- 
275kV auto-transformers were placed during 
the year, but construction of the line itself 
will not begin until certain tests have been 
completed on two spans of 275kV line 
erected for experimental purposes near 
Leatherhead. 


PRIME MOVERS OTHER THAN STEAM 


In this review of 1949 we need say little 
of electrical power generated by prime 
movers other than steam. Hydro-electric 





TURBINE HOUSE AT NORTH WILFORD POWER STATION, NOTTINGHAM 


showed how the problems of siting power 
stations, bearing in mind the uncertainty of 
coal and transport charges, increased the 
difficulties of long-term planning on the 
basis of a super grid at 275kV or any higher 
voltage. 


developments are dealt with in the article 
“ Civil Engineering in 1949.” The applica- 
tion of gas turbines to land power stations 
is discussed in the accompanying “ Critical 
Review of Gas Turbines in 1949,” and some 
of the installations at present under con- 


STATION 


publication of the E.R.A.’s preliminary 
report on “ Large Scale Generation of Elec- 
tricity by Wind Power,”’ describing the work 
done so far by the Wind Power Generation 
Committee set up in January, 1948. First 
results indicate that wind conditions suit- 
able for power generation prevail in the 
Orkneys and elsewhere and that a number 
of suitable sites for large wind-driven 
generators could be found. To carry the 
investigations a stage further, the North 
of Scotland Hydro-electric Board has placed 
a contract for the construction of a 100kW 
generator which will probably be erected, 
for experimental purposes, at Costa Head, in 
the Orkneys. 

Further developments in this field are a 
matter for conjecture, for they depend on 
economic and social considerations, as much 
as on the solution of the technical problems 
involved in the design of large wind-driven 
generators arranged for operation in parallel 
with the existing supply system. It is 
quite conceivable that several hundreds of 
sites could be found, capable of accommodat- 
ing generators of about 2000kW capacity 
and of giving an annual output of 3500 (or 
more) kilowatt hours per kilowatt installed. A 
potential capacity of more than 6,000,000kW 
may be visualised, with an output of 
3750 million kWh per annum, which would 
represent an annual coal saving of 2 million 
tons. 


(T'o be continued) 
enema peomcsennen 


ELECTRICALLY EQuiPpPED MACHINERY FOR 
CanabDAa.—For the benefit of exhibitors at the forth- 
coming Canadian International Trade Fair, Toronto, 
1950, as well as for other firms who are interested 
in exporting to Canada, a booklet entitled “‘ Elec- 
trically Equipped Machinery for Canada,’’ has 
been published by the Machine Tool Trades Asso- 
ciation, Victoria House, Southampton Row, Lon- 
don, W.C.1. The booklet deals with special con- 
ditions to be met in the Canadian market and 
gives information on Canadian electrical require- 
ments (as laid down in the electrical code of the 
C.S.A.) Canadian electrical supplies, accepted 
practice, and Joint Industrial Conference require- 
ments which cater for the automobile industry. 
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Civil Engineering in 1949 


No, Il--(Continued from page 31, January 6th) 


ScortisH HypRo-ELEctTRIc SCHEMES 

OOD progress was made during the year 

on the hydro-electric schemes under con- 
struction for the North of Scotland Hydro- 
Electric Board. Several of the larger projects 
have reached fairly advanced stages in con- 
struction, and it is expected to generate 
power from three of them—the Loch Sloy, 
Tummel-Garry and Fannich projects—in 
the early months of 1950. 

The Loch Sloy scheme is a high-head 
development, comprising a gravity buttress 
dam across the Inveruglas Water, and a 
main tunnel nearly 2 miles long followed by a 
pipe-line leading water to the power station 
beside Loch Lomond. It is expected that 
in the spring the dam will be completed up to 
an intermediate level, when power will be 
generated, at first from one turbo-alternator 
set only, and the project will be completed 
whilst partly in operation. The installed 
capacity of the completed scheme will be 
about 130MW and the gross head 910ft, 
and it is expected to supply about 120 million 
units of electrical energy annually during 
periods of peak load, mainly in the winter 
months. In addition to supplying peak load 
energy to the grid, however, an auxiliary 
turbo-generator set will supply continuous 
power for local consumption. A full descrip- 
tion of this interesting project will appear 
in these columns in a few weeks’ time. The 
consulting engineers for the Loch Sloy 
scheme are Messrs. James Williamson and 
Partners, and Messrs. Kennedy and Donkin, 
for civil and mechanical engineering 
respectively. 

Our illustration, Plate 10, shows the down- 
stream face of the dam as it was in the middle 


On the Tummel-Garry project in Central 
Scotland construction work was accelerated 
during 1949 with a view to bringing the two 
Stations at Clunie and Pitlochry, with their 
total installed capacity of 72,000kW, into 
operation as quickly as possible during 1950. 





CLUNIE 


The Clunie dam, which is 70ft high, and will 
raise Loch Tummel by 18ft, has been largely 
completed and is now in a position to im- 
pound water as soon as the three temporary 
openings, through which the River Tummel 
is passing at present, are closed. An accom- 





CLUNIE 


of November. On the right-hand side can be 
seen the valve tower and the first of the 
precast arch sections which will carry the 
roadway across the top of thedam. Precast 
units will also be used to form the spillway, 
spanning between the rebates on the left-hand 
buttresses. 


DAM AND FISH LADDER 


panying illustration shows the dam con- 
structed for its full width across the river 
with. one of the drum gates (60ft span) on 
the right-hand side of the picture nearing 
completion. ‘The fish ladder in the fore- 
ground consists of forty-two compartments, 
each 18ft long and 10ft wide, containing water 
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to a depth of 6ft. There is a step of 18in 
between each compartment, and the fish, 
in travelling from one compartment to 
the next, negotiate a 2ft 3in diameter pipe 
set at an incline in the lower portion of the 
cross walls. 

The Clunie tunnel, which is the largest 
water-carrying tunnel so far constructed in 
this country, with an equivalent diameter of 
23ft and an overall length of 9158ft, was 
holed through on August 30, 1949. The 
construction of the concrete lining was carried 
out with exceptional rapidity, and lengths 
up to 400ft per week were achieved. The 


" the Lagineer™ 


TUNNEL 


illustration above shows the 100ft long travel- 
ling shutter which was used for the purpose, 
and the large 3ft diameter pipe installed 
for ventilation in the tunnel. It is anticipated 
that the construction of the tunnel will be 
completed towards the end of this month. 

The fabrication and erection of the large- 
diameter pipe-lines connecting the portal 
end of Clunie tunnel with the power station 
were also completed in 1949. They consist 
of a pipe 21ft 6in diameter with a trifurcation 
connecting with three pipes, each 12ft 3in 
diameter, leading to the three Francis 
turbo-alternators, each of 19,000kW capacity, 
installed in Clunie power station. The con- 
struction of Clunie power station is shown in 
Plate 10. The three steel pipes shown to 
the bottom left-hand of the illustration will 
later be cased in concrete and covered over. 

The Pitlochry dam and power station 
also made rapid progress during 1949, and 
it is anticipated that this section will be 
ready for operation towards the middle of 
1950. The work is shown under construction 
in an illustration herewith, indicating the four 
temporary openings in mid-stream through 
which the River Tummel is at present flowing, 
while the remaining half of the dam on the 
left bank is being constructed. The power 
station at the far side of the dam contains 
two Kaplan turbines, each of 7500kW 
capacity. 

One of the more difficult constructional 
problems on this section was the cut-off 
on the left bank of the River Tummel. A 
concrete diaphragm wall, 5ft thick extend- 
ing for 900ft, was constructed through 
deposits of moraine down to bed rock. While 
rock was found generally at a depth of 50ft 
below the ground level, towards the far end 
the rock level dipped and the foundation 
was only obtained at a depth of 150ft below 
ground level, the rock here being actually 
60ft lower than the rock disclosed in the bed 
of the River Tummel. The standing water 








level in the moraine was 70ft above the 


deepest portion of the rock foundation. 


Stage IT of the Tummel-Garry project (the 
Errochty section) also made steady progress 
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Messrs. Merz and McLellan acting as con- 
sultants on the mechanical and electrical 
portions of the work. 

Preliminary work on the Glen Shira pro- 





PITLOCHRY DAM AND POWER STATION 


during the year. The construction of the 
Errochty power station, which will house three 
machines totalling 75,000kW, was started, 
while a commencement was made with the 
driving of the 6-mile tunnel between the 
power station and the Errochty reservoir. 
Construction of the foundations for the 
Errochty dam, a diamond-headed buttress 
structure with a height of 130ft, was also 
in progress during the course of the year. 

In Ross-shire the construction of the 
Fannich project made headway, the principal 
work being the tunnel, which is 19,300ft long 
by 10ft equivalent diameter. It is hoped 
that this tunnel will hole through during the 
present month. Work is also in progress 
on the surge chamber, which has a diameter 
of 32ft 6in and a depth of 220ft from the 
ground surface. One of the more difficult 
parts of the scheme will be the connection 
of the tunnel with the loch, which is to be 
effected by blowing out a rock plug at a depth 
of 80ft below the loch. Preparations are well 
advanced for this work and the tunnel is 
being driven under the loch at the present 
time. The construction of the Grudie Bridge 
power station is well advanced, and the 
erection of the two machines, each of 
12,000kW capacity, was commenced during 
the year. 

For both the Tummel-Garry and Fannich 
projects the civil engineering consultants 
are Sir Alexander Gibb and Partners, with 


ject, for which Messrs. Babtie Shaw and 
Morton and Messrs. Merz and McLellan are 
the consulting engineers, made effective 
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tunnelling works commenced. It is anticj. 
pated that construction of the dams will be 
started during the next few months. The 
Glen Shira project will harness the head. 
waters of the Rivers Shira and Fyne, creat ing 
two new lochs in the hills above Loch Fyne, 
It will supply annually 80 million units of 
peak load energy to the grid. 

The upper or main reservoir will be fornied 
by constructing a round-head buttress dam, 
2250ft long, having a maximum height of 
130ft. This reservoir will have an effective 
storage of 750 million cubic feet and will 
feed the upper generating station (5000kW 
capacity) situated by the lower reservoir, 
This station has been designed to operate 
as a reversible pumping station to enable 
flood waters from the lower catchment area 
to be delivered to the main reservoir for 
storage. The lower reservoir will be of 
limited capacity and will be connected to the 
main generating station of 40,000kW capa: ity 
by a 10ft diameter concrete-lined tunnel and 
steel-lined pressure shaft. 

Another large scheme of the Board’s 
is Constructional Scheme No. 7, the 
Mullardoch—-Fasnakyle—Affric project, for 
which Sir William Halcrow and Partners are 
the consulting engineers, with Messrs. Kennedy 
and Donkin as consultants for the mechan- 
ical and electrical work. The Mullardoch 
dam, which will be 120ft high when com. 





BENEVEAN DAM 


progress during 1949. Nine miles of access 
roads were constructed and excavation for 
the underground station was well in hand and 


pleted, is in course of construction across the 
River Cannich, where a storage reservoir with 
a top water level of 817 O.D. will be created. 





MULLARDOCH DAM—NORTH WING 
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A diversion tunnel, 34 miles long, will lead 
water from this reservoir into a second 
reservoir. The Beneveau dam, which will be 
sft high, is being built across the River 
Affric to form this second reservoir, which 
will have a top water level of 735 O.D. A 
tunnel will lead from the eastern end of the 
second reservoir to the main power station, 
and from there a tailrace will discharge into 
the River Glass. The gross head of the 
scheme is 522ft, and three 22MW Francis 
turbo-generator sets will give an estimated 
annual output of 230 million units. 

It is interesting to note that the present 
project is the third scheme which has 
been proposed, earlier proposals hav- 
ing been made in 1928 and 1941. The 
present scheme differs substantially from 
its predecessors in that the increase in level 
of Loch Benevean is only 30ft, and the level 
of Loch Affric remains unaltered. Adequate 
storage has been obtained by raising the 
level of Loch Mullardoch higher than had 
been previously contemplated. This arrange- 
ment retains the scenic features which have 
made Loch Affric famous. 

The illustrations of the Mullardoch and 
Benevean dams shows the progress achieved 
up to the beginning of November. By the 
end of 1949 excavation for both dams was 
about 83 per cent completed and 40 and 20 
per cent of the concrete was placed on the 
Benevean and Mullardoch dams respectively, 
concreting of the south wing of the Mullardoch 
dam having just commenced. The Fasnakyle 
tunnel was completely driven by the end of 
the year, with the exception of a length of 
about 100ft in the high-pressure shaft, and 
work was progressing on the tunnel lining. 
Steady progress was also achieved in driving 
the Mullardoch tunnel, following delays at 
each face due to bad ground. The steel 
frame of the Fasnakyle generating station 
was erected, the steel draught tubes were in 
position for all three turbines, and one scroll 
casing was in course of erection. 

Taken collectively, the Scottish hydro- 
electric schemes are of great importance, 
and their rapid development during 1949, 
together with the prospect of considerable 
power generation in 1950, is a most encourag- 
ingachievement. The total value of the pro- 
gramme of generation, transmission and dis- 
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Some Work on British Railways in 1949 


No. Il1—(Continued from page 29, January 6th) 


Ts long-awaited opening of the Liverpool 
Street to Shenfield electrification on 
September 26th marked an important stage 
in the efforts made to meet the growing 
demands on passenger transport facilities 
between London and its north-eastern sub- 
urbs. Work on this scheme was started in 
1937 and, after being suspended during the 
war years, was resumed in 1946. It involved 
the electrification of 25 route miles and called 
for considerable reconstruction and new 


equipment some 2500 tons of steel were used 
for the supporting structures and 900 tons of 
copper for the conductors, &c. Six sub- 
stations were built as well as four track 
sectioning cabins, equipped to permit the 
overhead line to be divided into the correct 
lengths for protection in the event of a fault 
and also to facilitate the sectionalising of the 
line, if required. 

The rolling stock provided for the new 
electric services consists of ninety-two three- 





DONCASTER 


construction over the lines concerned and at 
Liverpool Street Station. In addition to a 
considerable amount of heavy civil and con- 
structional work, this electrification scheme 





BENEVEAN DAM 


tribution of electricity on which the Board 
was at work during 1949 amounted to nearly 
£100 million, with a total capacity of 423MW. 


(To be continued) 





included the building of all-electric signal- 
boxes at Liverpool Street, Bethnal Green, 
Stratford and six other places. These boxes 
replaced no fewer than thirty-one mechanic- 
ally operated boxes. For the overhead line 








SOUTH BOx CONTROL PANEL 


coach units, each consisting of a motor coach, 
a trailer coach and a driving trailer coach 
with a driver’s cab. These units are suitable 
for operation as three, six or nine-coach 
trains, and each unit accommodates 176 
passengers seated and 232 standing. For 
servicing the rolling stock a new maintenance 
depot was built between Ilford and Seven 
Kings Stations. This depot provides facili- 
ties for periodical inspection and servicing, 
repairs and cleaning, as well as storage 
accommodation for some of the trains when 
not in use. 

When the new south box at Doncaster was 
opened on January 9, 1949, it marked yet 
another stage in the extension of electric 
interlocking practice in this country. This 
box was described in some detail in our issue 
of January 21, 1949, and we reproduce on 
this page a photograph of the interior showing 
the control panel. The traffic facilities of 
Doncaster are of great interest, for Doncaster 
is at the junction of the West Riding lines, 
the cross-country route from Manchester to 
Grimsby, the line to Hull and the old G.N. 
and G.E. joint line through Lincoln to the 
east, together with the East Coast route from 
London to Scotland. 

The rearrangement of the track lay-out 
and the partial reconstruction of the station 
was accompanied by complete resignalling, 
with electric interlocking, colour light signal- 
ling, long-range junction indicators of the 
latest type, and control panels. The design 
of the interlocking apparatus in conjunc- 
tion with the control panels constitute 
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a marked departure from previous prac- 
tice. In this equipment for each pair of 
diverging points there is a single rotary 
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new hump room. It is expected that work 
will be completed at Toton towards the end 
of this year and in the meantime part of the 





L.M.R. DIVISIONAL CONTROL ROOM, CREWE 


switch at the geographical position of the 
points in question on the panel diagram. 
These switches can be rotated to a number of 
positions corresponding to the number of 
routes to which the points concerned can read. 
After the switch has been turned to the 
desired route the setting up of that route is 
initiated by the depressing of a plunger 
integral with the switch itself. This is a novel 
arrangement in itself, but whereas the inter- 
locking between the various routes has, in 
previous panel installations, been accom- 
plished through the agency of relays, proving 
that the requisite conditions—lie of other 
points, occupancy of track circuits, and so 
on—for the safe setting up of a route are 
fulfilled, at Doncaster rotary sequence 
switches are used for interlocking purposes. 
In this respect the new installation is the 
first of its kind anywhere in the world. 

The remodelling and resignalling of Lime 
Street Station at Liverpool, which was com- 
pleted during the year, was described in our 
issue of August 12th. This work involved the 
installation of modern all-electric signalling, 
the lengthening of platforms and the pro- 
vision of a new turntable. A new signalbox, 
clear of all running lines, was built and the 
space occupied by the original box used in 
remodelling the lay-out and lengthening the 
platforms. Colour light signalling, full track 
circuiting and train describers were installed 
between Edge Hill and Lime Street stations, 
and block working entirely dispensed with. 
The lengthening of the platforms and the 
remodelling of the permanent way lay-out 
made it possible to accommodate twenty-one 
additional coaches in the station. 

In connection with the reconstruction 
scheme at the Toton marshalling yard a 
further stage was reached in October, when 
the first section incorporating rail brake and 
power point operation was brought into use. 
Up to date some 12} miles of track out of a 
projected total of 274 miles and 92 turnouts 
out of a projected 200 have been laid. In the 
last stage to be completed the equipment 
introduced included five new arrival lines, a 
hump engine run-round siding, a single hump 
line, a power-operated rail brake, nine sorting 
sidings, position-light hump signalling and 
throughout route setting controlled from a 


old and part of the new yard will be in use 
simultaneously. 

Early in the summer of 1949 a new divi- 
sional control room was opened at Crewe to 
control all train move- 
ments on the London 
Midland Region be- 
tween Euston and 
Carlisle. In this room 
modern telephone 
equipment is installed 
so that the control 
staff can communicate 
with any section of 
the 2400 miles of line 
with which they are 
concerned without 
leaving their desks. 

We reproduce a 
photograph of one part 
of this control room, 
which contains some 
twenty-seven desks. 
Twenty-one of the 
desks are fitted with 
keyboards, each hav- 
ing a capacity for 
thirty-six control cir- 
cuits and ten railway 
exchange lines. These 
exchange lines link 
with the Crewe auto- 
matic exchange. Each 
keyboard has its own 


individual extension 
from a fifty-line 
P.A.X. equipment, 


which provides local 
intercommunication 
within the divisional 
operating superintend- 
ent’s offices. 

Radio telephony has 
been used for some 
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part of an extensive programme of trials 
which are being sponsored by the Railway 
Executive in the application of radio to traffic 
and engineering problems. 

At Whitemoor a fixed radio transmitter. 
receiver station is installed in the control 
tower, with remote control in the yard fore. 
man’s cabin at the crest of the hump, and 
mobile equipment is installed in each of the 
diesel-electric shunting engines used in the 
yard. Normally speech transmission takes 
place between the foreman’s cabin and the 
drivers’ cabs on the shunting engines, hut 
means are provided for the point controller 
to break in and make announcements direct 
to the drivers in the event of an emergency. 

In connection with the track renewal and 
relaying work carried out during the year, 
an interesting job was completed during 
October, when the crossings between the 
High Level bridge lines and the main lines to 
the North at Newcastle were renewed. This 
network of lines is believed to be one of the 
largest and most complicated lay-outs of 
diamond crossings in the world. It involves 
ninety-two crossings and rails covering 
seventy-seven intersections. 

Prior to 1912 the crossings were fabricated 
from flat-bottom rails in ordinary rail steel, 
but maintenance was both difficult and costly. 
In 1912 the crossings were renewed in “ Era ” 
manganese cast steel and the subsequent 
replacements in 1924, 1938 and again in 1949 
have been in this special steel, the use of 
which has been justified by reduced main- 
tenance and longer life. 

In this lay-out crossing check rails and 
wings are incorporated in the castings, and a 


CROSSING RENEWALS AT NEWCASTLE 


time for railway work 

in other parts of the 

world, and it was interesting to record in our 
issue of March 25th last that it was being used 
to facilitate the movement of freight traffic 
through the Whitemoor “up” marshalling 
yard on the Eastern Region. This installa- 
tion, the first of its kind in this country, forms 


feature of the design is the ramping of the 
flangeways, the bottom of the grooves being 
gradually raised at each side of the inter- 
section so as to reduce hammering and subse- 
quent batter of the crossing noses. Ninety- 
three castings, weighing more than 70 tons, 
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used for the network of crossings are laid on 
timber beams. 

An impression of the complexity of the 
lay-out and the work involved in its removal 
and replacement can be obtained from the 
photograph, taken during the operation, 
which we reproduce herewith. 

As a result of long and intensive investiga- 
tions it was decided to introduce new 
standard flat-bottom rails on British Rail- 
ways. When this announcement was made 
in January last it was stated that the new 
rails would be introduced gradually under 
normal track renewal programmes, and an 
increasing number would be laid each year. 
The new rails are being made in two types, 
109 lb and 98 lb, the heavier for use on lines 
carrying heavy fast traffic and the lighter to 
supplement the supply of good serviceable 
used rail on lines over which lighter traffic 
passes. The 109-Ib rail, the first length of 
which was laid on the down main line between 
Tollerton and Alne on June 6th, will eventu- 
ally be laid over some 22,000 miles of track in 
this country. Of the 1484 miles of track 
authorised for relaying in 1949, some 463 
miles were laid with flat-bottom rails. 
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Letters to the Editor 
We do not hold ourselves responsible for the opinions of 
our correspondents) 
CAB ARRANGEMENT FOR STANDARD 
B.R. LOCOMOTIVES 


Srr,—-Acting on first impressions of the pro- 
posed cab arrangement one would award the 
designer full marks. After some reflection 
second thoughts suggest that it is a “ fair- 
weather ” lay-out ; it presupposes that every- 
thing will go according to plan, notwithstanding 
that such an ideal condition does not always 
prevail on the open road. 

The design is obviously tentative and it can 
be assumed that it is put forward at this stage 
to invite constructive criticism, not only from 
those who will maintain and operate the 
standard locomotives, but the opportunity is 
presented for those outside to chip in after 
reading descriptions in the technical Press. 
Dr. Tuplin, in his letter appearing in THE 
ENGINEER of December 23rd, raises some 
important points, and I would like to support 
and enlarge upon some of them. 

Screw Reverser.—The screw should be situated 
at or as near as possible to the reversing shaft 
to secure greater rigidity. The long reversing 
rod is too “‘ springy” and a relic of the lever 
reverse, while the screw gear takes up valuable 
space when in the cab. The screw could be 
operated by a tubular rotating shaft from a 
wheel in the cab, and a friction clutch sub- 
stituted for the positive stop would permit of 
finer graduation at short cut-offs. The clutch 
could be operated through the hollow shaft, 
and an indicator set up in the cab, connected 
by simple gearing with the shaft. The shaft 
should be sound insulated to prevent engine 
noises arising from vibration being transmitted 
to the cab. 

Regulator Handle——While the arrangement 
of handle shown is neat and compact omission 
to extend control within reach of the fireman’s 
side of the engine loses certain advantages. 
(1) When smoke and steam are beating down 
and obscuring the view from the driver’s side it 
very often happens that a slight cross wind 
enables a clear view to be obtained from the 
opposite window, and the driver can cross over 
and work from that side; (2) on road curving 
away from the driver’s side, he can get a view 
of signals and the road ahead from the fireman’s 
window ; (3) in tender-first running when the 
bulk of the tender obscures the nearer view, 
driving from the opposite side enables signals, 





THE ENGINEER 


particularly ground signals, to be more easily 
seen. 

I would go even further and suggest a simple 
application valve for the vacuum brake for 
the fireman’s side; a pipe connection of lin 
bore would be sufficient for normal applications. 

Water Gauges.—The coupling of the top and 
bottom cocks for operation by a top handle of 
good length is a move in the right direction, 
but it anticipates that on the breaking of a 
gauge glass the ball valve will automatically 
seal the opening for water through the bottom 
cock and that a restricted flow of steam from 
the top cock will blow downwards. Such per- 
fection in action does not always occur ; if the 
ball fails to seat tightly, due to causes such as 
small particles of scale or grit, boiler water is 
showered upwards, separating into dense clouds 
of steam and a spray of scalding water. In 
bad cases visibility is nil and to grope for 
handlés amidst the flying shower is out of the 
question. On one occasion I recall a quick- 
witted fireman folding his overcoat into a pad 
for protection and using it to smother the gauge 
while he shut the bottom cock. For these 
reasons I suggest that the shut-off handle 
should be on the level of the bottom cock and 
moved at least some 3in or 4in to one side of it. 

The chief risk from gauge glasses, which 
burst with explosive violence, is to the eyesight. 
Protectors of plate glass with open back 
contain nearly the whole of the flying particles, 
but ricochet can occur by particles striking the 
flat plate surface behind at an angle. A curved 
plate at the back of the gauge would prevent 
escape. 

Then why two gauges and doubled mainten- 
ance? The Great Western have always 
managed with one gauge and a set of try cocks. 

Blower Valve.—The situation on the driver’s 
side, but within reach of the fireman, is one 
solution. Quick action of the blower is neces- 
sary to anticipate or stop flames issuing from 
an open or partly opened firedoor, due to 
back draught when running under light steam 
or with regulator shut. If flames are already 
belching out the fireman cannot reach across. 

An alternative solution would be to turn the 
axis of the valve so that it is transverse instead 
of being parallel to the longitudinal centre 
line of the boiler. The spindle of the valve 
could then be prolonged to the fireman’s side. 

Again, why cling to the conventional screw- 
down valve and mitre seat. The constant wire- 
drawing cuts the valve and seating, while there 
is no indication whether the valve is open or 
shut. A more suitable type of valve is called 
for, and it should be possible to tell at a glance 
the degree of opening. 

Firedoor.—Here, again, prompt closing is 
necessary to minimise the effects on the foot- 
plate of a burst or broken tube or a fractured 
steam pipe in the smokebox. The handle of the 
door is on the driver’s side, so that he can 
swing the doors while firing is going on when 
pressed for steam. Duplication of the handles 
would permit the fireman to act promptly in 
case of an accident. H. Hotcrorr 
Chipstead, December 29th. 


PRESENT-DAY LOCOMOTIVE WORKING 


Srr,—-I was interested to read Mr. Doran’s 
letter in your issue of December 23, 1949, and 
would say at once that I can confirm the high 
esteem in which the G.W.R. “ Grange ”’ class 
locomotives are held by enginemen. But with 
the same boiler and the same cylinders as those 
of the ‘‘ Halls” their capacity in sustained 
running must be the same. On a heavy road 
like the Cornish main line some temporary 
advantage over the “ Halls ’’ could undoubtedly 
be obtained, but at the expense of mortgaging 
the boiler. This deficiency, however, could no 
doubt be rectified as quickly as it was on the 
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**County ”’ class engine No. 1016 between 
Wolverhampton and Shrewsbury. In writing 
of the family of the G.W.R. two-cylinder 4-6-0 
locomotives it was perhaps an omission on my 
part to make no mention at all of the “‘Granges,” 
but their working is generally covered by that 
of the “‘ Halls.” 

I have received, also from Mr. Doran, very 
complete running details of some notable 
journeys on which “‘ County ”’ class locomotives 
were concerned. On one of these engine 
No. 1009, ‘‘ County of Carmarthen,” made 
better uphill times with the up Cornish Riviera 
Express than either of the engines referred to 
in my article in your issue of November 4, 1949, 
though fighting a gale that did considerable 
damage to property in Cornwall. A late start 
of 10 min at Truro was reduced to 6} min on 
arrival at Plymouth, in spite of two slacks for 
permanent way work costing between them 
44min in running. The load was approxi- 
mately the same as on my two footplate 
journeys, ten coaches weighing about 365 tons 
with passengers and luggage, and with this 
tonnage, and in these very adverse weather 
conditions it was a fine performance to climb 
the 5-8 miles from Bodmin Road to Doublebois 
in 10 min 12 sec—that is, a full minute faster 
than ‘‘ No. 5915,” and 1 min 26 sec faster than 
the ‘‘ Castle,” both of which were running in 
almost ideal conditions. 

A second run showed some quite spectacular 
regaining of lost time over the North to West 
route, this time with a heavy train of fifteen 
vehicles, 470 tons gross behind the tender, the 
engine being No. 1015, “‘ County of Gloucester.” 
Shrewsbury was left 5 min late, but signal 
delays increased this lateness to 8}min on 
arrival at Hereford. The station time there 
was, however, cut by 2} min, and first-class 
locomotive work on the heavy section through 
the Black Mountains brought the train into 
Pontypool Road slightly ahead of time. In all 
9} min were gained by engine, and in lifting 
this heavy train over Llanvihangel summit 
at a minimum speed of 374 m.p.h., it seems 
probable that for a short time the cylinders 
were definitely ‘‘ beating the boiler.” The 
33-4 miles from Hereford to Pontypool Road 
were covered in 39 min 40sec, instead of the 


46 min booked. O. 8S. Nock 
Bath, December 30th. 
HEAVY DUTY PLAIN GRINDING 
MACHINE 


Str,—We have read the article on page 
736 in your issue of December 23rd, dealing 
with the heavy duty plain grinding machine, 
which has recently been completed in our 
works. 

The article states in the third column (para- 
graph four) that “‘ The body of the machine is 
in two parts of massive proportions, with 
exceptionally wide vee and flat slideways 
bolted and hinged together.” This is obviously 
incorrect as it is the two portions of the body 
which are bolted together. The reason for the 
two-piece construction is that the body was 
too large to be cast in one piece. There is no 
question of the two pieces being “hinged ”’ 
as the joining-up must be such as to ensure 
the utmost rigidity, which is essential te the 
successful operation of precision grinding 
machines. 

G. GREENWOOD 

The Churchill Machine Tool Company, Ltd., 

Manchester, January 4th. 

[The sentence to which our correspondent 
refers is made all the more unfortunate in that 
the word ‘‘ hinged ”’ is a misprint for “‘ keyed.” 
Had it not been for that misprint we do not 
think that any confusion would have arisen.— 
Ep. Tre E.] 
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DEATH 
On January 7th, suddenly, Sm THomas GaRMoNDsway 
(Guy) WricHTson, chairman of Head, Wrightson and 
Co., Ltd., Thornaby-on-Tees, aged seventy-eight. 





A PRE-ELECTION PANGLOSS 

Across the Atlantic, as the old year goes 
out and the New Year comes in, the President 
of the United States of America sends from 
the White House, pontifically to Congress, a 
“Message on the State of the Union.” It 
describes at length and with suitable solem- 
nity recent events ; and it proposes activities 
for the future. In Britain we do these things 
differently. The Prime Minister does not 
survey “‘ The State of the Nation.” Instead, 
a Press conference is held by Sir Stafford 
Cripps! The comparison is, of course, not a 
fair one. For, whereas the President in his 
Message covered the whole field of his 
country’s activities, Sir Stafford, as befitted 
a Chancellor of the Exchequer, gave to the 
Press last Monday a survey only of this 
nation’s economic state. But another differ- 
ence can also be observed. The President’s 
“Message” is always a carefully balanced 
account. Last Monday’s statement by Sir 
Stafford—surprisingly enough—was redolent 
of optimism! No one will ever accuse Sir 


Stafford of lack of sincerity. He has too 
often shown the courage to tell the people of 
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this country unpalatable truths to permit 
any doubts to be held about the reliability of 
the facts, figures and estimates given in his 
statement. Yet the picture it painted was 
altogether too rosy. For if, indeed, it did 
not quite suggest that “‘ God’s in his heaven ; 
all’s right with the world,’ it made a very 
close approach in places, particularly those 
in which difficulties seem to have been 
glossed over lightly, to such unreasonable 
optimism. 

But if we certainly regard Sir Stafford’s 
statement as unduly optimistic, it is neces- 
sary to add that if a careful choice is made 
plenty of grounds for optimism can be found. 
An increase of production during 1949 of 
8 per cent above that of 1948 and of output 
per man-year of 5 per cent is, indeed, no 
mean achievement! It is, too, encouraging 
to learn that ‘‘when the long-term pro- 
gramme was drawn up the expectation was 
that manufacturing output would increase 
by a quarter in the five years from 1947. 
Most of the increase—20 per cent out of the 
25 per cent—has in fact been already 
achieved.” It tickles British vanity to be 
told that ‘‘ coal showed an output per man- 
shift rising above the last pre-war year— 
an achievement not yet paralleled elsewhere 
in Europe,” and there is a promise of 
future prosperity in the remark that “ we 
have devoted a fifth of our total re- 
sources to capital investment, of which 
over one-half represents new factories 
and machines and other improvements 
to the means of production.” It is 
also very satisfactory to be told at the end of 
a year so full of “ ups and downs ”’ that we 
raised the volume of exports “ to a level half 
as high again-as in 1938 ” and that “ this was 
an increase of about 10 per cent over 1948.” 
There was even a pat on the back for indus- 
trialists. ‘‘ Ninety per cent of the industrial 
companies ... have declared ordinary divi- 
dends no higher than those in the preceding 
year,” and, as against the 10 per cent who, 
““T regret to say, declared increased divi- 
dends,” 9-3 per cent declared lower ones. 
Would that the T.U.C. could similarly set 
off increases of wages against reductions in 
the same way. It might help the redistribu- 
tion of labour that is required in British 
industry! It seems, too, that Britain’s 
balance of payments position for the year 
will, after all, be not too bad. For, after 
taking into account an estimate of invisible 
earnings, Sir Stafford thought that “our 
overall position for 1949 will not be far from 
that of 1948, in which there was an overall 
deficit of £110,000,000.”’ 

But we do not find it so easy to maintain 
that optimistic note when we look back on 
1949 without using Sir Stafford’s rosy- 
tinted spectacles. How did it happen, if the 
year showed so satisfactory a rate of pro- 
gress towards economic recovery, that the 
pound sterling had to be devalued? Is it 
really very satisfactory to find that though 
exports increased by 10 per cent above the 
total for 1948, and though many of them were 
“ unrequited,” the deficit in our oversea 
account obstinately persisted because imports 
rose too? At this very early stage, 
when the effects have only just begun to 
become noticeable, is it really a fair indica- 
tion to note in relation to retail price increases 
following upon devaluation that “the 
Government forecast made at the time of 


Jan. 13, 1950 


_devaluation, which caused so much scepti- 


cism among some of the pessimists, has 
proved so far to be less favourable than the 
facts.”? No doubt there is promise for the 
future in the fact that “ dollar’ exports in 
October/November were running at an annual 
rate of £161 million, as compared with £143 
million in the first quarter. But the figure 
sounds less satisfactory when we learn (as 
Sir Stafford pointed out) that that rate still 
represents a fall of 22 per cent in terms of 
dollar value. So far it is clear that in our 
attempts to pay for “ dollar ’’ imports we are 
worse off than before devaluation. Nor upon 
the labour situation did Sir Stafford’s state- 
ment realistically state the position. “On 
the wages side the wage rate index was 
actually only one point higher in November 
last than in January, 1949.” But a number 
of wage claims are pending and, as we go to 
press, it is very doubtful how many of the 
unions concerned will agree to the wage- 
freeze the T.U.C. General Council has sug- 
gested. In present circumstances, if wages 
rise prices, too, must rise; or alternatively 
expenditure on the re-equipment of industry 
must be reduced. But many labour leaders 
seem unable to understand that under 
present taxation policy industry cannot 
afford re-equipment for that higher pro- 
ductivity which will bring employees higher 
earnings unless high gross profits are made. 
We do not believe in pessimism. We hold 
that men are encouraged to greater effort by 
a sanguine belief in the possibility of im- 
provement in the future. But even if the 
future can be seen to be hopeful, there are 
still plenty of grounds for disquiet 
that Sir Stafford did not survey. 
Why, then, did he step so far out of his 
usually austere character as almost to emu- 
late Pangloss in claiming that “ all is for the 
best in this best of possible worlds”? 
Perhaps it was because, like Pangloss, he 
had a garden to cultivate—the garden of 
an electorate that will cast its votes on 
February 23rd ! 
HUMAN RELATIONS AND FULL 
EMPLOYMENT 

In a paper contributed recently to the 
Management Division of the American 
Society of Mechanical Engineers, Mr. H. L. R. 
Emmet remarked that the question of 
employee relations was an old subject of 
human discussion when the pyramids of 
Egypt were built. During his long career at 
the Erie works of the General Electric Com- 
pany he had found this subject of “first 
interest and importance,” and his matured 
conclusion, uttered on the occasion of his 
retiring from active service was as follows :— 
“If we are to prove ourselves as successful 
factory managers—and surely we want to do 
just that—is there a single simple character- 
istic about our factory, always assuming a 
good up-to-date physical plant, which it is 
most desirable for us to attain? I believe 
there is, and I believe it to be simply—the 
spontaneous co-operation of the men and 
women who do our work. That is the price- 
less pearl we seek.” Mr. Emmet went on to 
say that his experience taught him that there 
were three things about which there exis 
in American factories and factory communities 
—the greatest amount of misinformation and 
misunderstanding. They were as follo 
“ Always dealing with every individual em- 
ployee with complete justice; our attitude 
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towards the trade union question at factory 
level; lastly, and perhaps the most difficult 
of al!, the question of informing our employees 
about our business activities and about their 
and our relations to them.” This plain 
statement by an American works executive 
of great experience can be matched by certain 
remarks made by Mr. E. W. Hancock, general 
works manager of Humber, Ltd., of Coventry. 
Addressing the Coventry and District Super- 
visors’ Association on “The Function of 
Works Management and the Foreman’s Place 
Therein,” Mr. Hancock is reported to have 
observed that “‘ The pattern of management 
to-day is so complex that most dictatorial 
methods fail, and we must more and more 
ask: ‘ How shall we do this ?’ rather than 
say, ‘ This is what you will do.’ More and 
more must we all know the reasons for our 
daily activities. Much more explanation as 
to why an action is necessary should be given 
in a true democratic atmosphere and I am 
satisfied that the more we all know why we 
are doing certain things the better they will 
be done.” Both the American and the 
British works managers whose words are 
quoted above would agree with the remark of 
Marshal Foch, who held that ‘“‘ To command 
is nothing. To understand one another is 
the secret of life.’ Certainly there is no man 
who does not wish to see ‘‘ full employment,” 
but how is it possible to establish conditions 
favourable to full employment without the 
full co-operation of all participants in 
industry ¢ 

Surely we have seen enough in the history 
of the last half century to confirm the 
absurdity of efforts aimed at the reduction of 
mankind to a common level and to creating 
conditions which, in practice, prove inimical 
or discouraging to personal effort. Without 
individual vision and application there can 
be no progress and the aim of all social legis- 
lation as of all education should be to so 
encourage and equip the individual that he 
may be able to put forth his highest effort 
and make the best use of his precious time. 
This applies to all men, irrespective of their 
natural endowments, and it applies in 
particular to what is called the “ ordinary ” 
man, though it is indeed a piece of pre- 
sumption to call any man an “ ordinary ” 
man, the stamp of greatness being on every 
man who performs his work in a great way. 
We need to be reminded of the words of 
Epaminondas, who; when appointed to an 
office far beneath his rank, observed that 
“no office could give dignity to him that 
held it; but that he who held it might give 
dignity to any office.” It is as true of the 
office of dustman as of the office of Prime 
Minister. It is specially true in Great 
Britain, where (as Emerson remarked) “ the 
labourer is a possible lord and the lord is a 
possible basket-maker.”” We used to hear, 
and still hear, much denunciation of what is 
called the “profit ’’ motive. But more 
recently there has been official recognition of 
the value of this motive, though now under 
the description “‘ incentive.” “‘ Profit ” comes 
from the same Latin root as “ proficiency.”” It 
seems to us a simpler and better word than 
“incentive.” For unless proficiency is re- 
warded by profits it will quickly wither. It 
is acknowledged truth that the persistence and 
expansion of industry calls for the concen- 
trated efforts of all concerned ; and that there 
must be unflagging technical and commercial 
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enterprise, sound and just management, good 
human relations in the factories. For our 
part we think, too, that there should be the 
less interference by the State in the 
activity of the citizens. But if part of the 
product of industry be withheld from con- 
sumption so that the means of production can 
be renewed, it must not be denounced as 
“ capitalism.” The “ profit’ motive is not 
disreputable, and propaganda aimed at pro- 
moting conflict between capital and labour 
ought by now to be whally discredited. 
Capital and labour, intelligently understood, 
are essential ingredients of industry just as 
hydrogen and oxygen are essential ingredients 
of water. 

There is, in the “ Utopia,” a well-known 
discussion participated in by Hythloday, 
More and Peter Giles. After listening to 
Hythloday’s glowing account of Utopian 
communism, More breaks in as follows: 
“But I am of a contrary opinion, for me- 
thinketh that men shall never there live 
wealthily, where all things be common. For 
how can there be abundance of goods, or of 
anything, where every man withdraweth his 
hand from labour, whom the regard of his 
own gains driveth not to work, and the hope 
that he hath in other men’s travail maketh 
him slothful? Then when they be pricked 
with poverty, and yet no man can by any 
law or right defend that for his own, which 
he hath gotten with the labour of his own 
hands, shall not there of necessity be con- 
tinual sedition and bloodshed?” A real 
danger exists lest men—and this applies to all 
men, rich or poor, irrespective of their 
position or their qualifications—should be- 
come slothful by supposing that they can 
live at the expense (to use Thomas More’s 
words) of “ other men’s travail.’”” The only 
paradise which can be reached without 
travail and self-discipline is surely the fools’ 
paradise, and it is into that paradise which 
we shall surely go if we forget that our con- 
tinued existence as free men in this densely 
populated island depends upon the har- 
monious co-operation and honest efforts of 
all the partners in industry. Our workmen 
and executives, like those in the United 
States, are not impressed by the arguments 
of verbose theorists, who, unacquainted with 
industry, fill volumes with discussions on the 
doctrine of historical materialism or the theory 
of marginal utility. They are much more 
interested in the preservation of their 
immemorial liberties, among which is the 
right of each man to dispose, without in- 
justice, of what he has honestly earned. We 
may therefore be excused for quoting not 
only the wisdom of Thomas More—uttered in 
the sixteenth century—but the wisecrack of 
O. Henry in the twentieth: ‘“‘ When trade 
has no capital there isn’t a dicker to be made. 
And when capital has no money there’s a 
stagnation in steak and onions ” ! 


> 





Obituary 
©. E. GREENER 


WE deeply regret to have to record the 
death of Mr. Charles Edward Greener, which 
occurred at his home, ‘‘ The Rookery,” 
Hartopp Road, Four Oaks, Sutton Coldfield, 
on January Ist. Mr. Greener was particu- 
larly well known in the Midlands, and up to 
the time of his death was chairman and 
managing director of W. W. Greener, Ltd., 
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precision engineers and sporting gun manu- 
facturers, of Birmingham. 

Charles Greener was born in 1866, and as a 
youth joined the family business which was 
founded in 1829 by his grandfather, William 
Greener. In the development of that busi- 
ness he continued to take an active part 
throughout his long and distinguished career. 
There were, however, many other directions 
in which Mr. Greener rendered valuable 
services to the engineering industry. For 
about twenty-five years he had served on the 
Council of the Birmingham Chamber of 
Commerce, and since 1920 had been a 
member of the Committee responsible for the 
organisation of the Castle Bromwich section 
of the British Industries Fair. From 1932 to 
1934 he was Chairman of that Committee. 

By many of our readers Mr. Greener will 
perhaps be best remembered for the leading 
part that he took in the formation of the 
Newcomen Society for the Study of the 
History of Engineering and Technology. 
That Society, it will be recalled, began in 
1920, with C. E. Greener as one of its founder 
members. His enthusiasm for its work has 
continued throughout the years. Mr. Greener 
was President of the Society from 1930 to 
1932. 


The British Journal of Applied 
Physics 

WE have just received from the Institute of 
Physics a copy of the first issue of the British 
Journal of Applied Physics, which has now 
been launched as a monthly publication. The 
subscription is £3 for twelve monthly parts 
and the index, and the American subscription 
is 8.50 dollars. The issue opens with an article 
on “A Scientific Education,” by Sir Philip 
Morris, C.B., E.M.A., the Vice-Chancellor of 
the University of Bristol. Mr. J. Moore, B.Sc., 
A.R.L.C., of the Research Centre of the Dualop 
Rubber Company, Ltd., writes on ‘‘ Some 
Chemical Properties of Rubber.’”’ Other original 
contributions include articles as follows :— 
“The Development and De-ionisation Time of 
Heavy-Current A.C. Arcs,” by Dr. J. S. 
Forrest, M.A., of the B.E.A.I.R.A. 
Research Laboratories, Leatherhead; ‘‘ The 
Measurement of Opacity and Reflectivity for 
Printing Papers,” by Dr. V. G. W. Harrison, 
and Mr. S. R. C. Poulter, B.Sc., of the Printing, 
Packaging and Allied Trades Research Associa- 
tion, Leatherhead ; ‘“‘ The Measurement of the 
Coefficient of Internal Friction of Solid Rods 
by a Resonance Method,” by Mr. Lethersich, 
B.Se., and Dr. H. Pelzer ; “‘ The Application of 
Multiple Factor Analysis to Industrial Test 
Data,” by Dr. R. Harper, Mr. A. J. Kent and 
Dr. G. W. Scott-Blair, and a “ Note on the 
Interpretation of Multiple Factor Analysis,” 
by Mr. A. J. Kent, of B.X. Plastics Research 
Department. Under ‘“‘ Notes and News” new 
scientific books, covering a wide range, are 
reviewed. The journal is well printed and 
illustrated and should serve a useful purpose. 





——_—__—_ 


BOOKS RECEIVED 


Fluid Pressure Mechanisms. By H. G. Conway, 
M.A. London: Sir Isaac Pitman and Sons, Ltd., 
Pitman House, Parker Street, W.C.2. Price 25s. 

Mathematics. By Bevis Brunel Low, M.A. 
Second edition. London: Longmans, Green and 
Co., Ltd., 6/7, Clifford Street, W.1. Price 17s. 6d. 

Technische Hydraulik. By Charles Jaeger. 
Basel: Verlag Birkhauser Ag., Elisabethenstrasse, 
15, Basel, Switzerland. Price 44-50 Swiss francs. 

Engineering Metals and Their Alloys. By 
Carl H. Samans, Ph.D. London: Macmillan and 
Co., Ltd., St. Martin’s Street, W.C.2. Price 37s. 6d. 

I tion and I tion in the Radio Industry. 
By W. Rupert Maclaurin. London: Macmillan 
ahd Co., Ltd., St. Martin’s Street, W.C.2. Price 30s. 

Numerical Methods of Analysis in Engineering. 
Edited by L. E. Grinter. London: Macmillan 
and Co., Ltd., St. Martin’s Street, W.C.2. Price 30s. 








56 


THE ENGINEER 


Naval Construction in 1949 


By RAYMOND V. B. BLACKMAN* 
No. II—(Continued from page 24, January 6th) 


AUSTRALIA 
URING 1949 constructional work was 
resumed on the light fleet aircraft carrier 
** Majestic,” which when completed is to be 
renamed “ Melbourne” and transferred to 
the Royal Australian Navy. She is a sister 
ship of the “ Hercules,” ‘‘ Leviathan” and 
“ Powerful,” described earlier, and the only 


two sets of Parsons geared turbines, aggre- 
gating 50,000 s.h.p., equal to a speed of 
31 knots. 

Four larger destroyers are being built in 
Australian yards, two at Cockatoo Docks 
and two at Williamstown Dockyard. Their 
design is similar to that of the “ Daring” 
class under construction in Britain, described 
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other ship of the class in the hands of the 
builders in Great Britain, namely, Vickers- 
Armstrongs, Ltd., Barrow, by whom she was 
laid down on April 13, 1943, and launched 
on February 28, 1945. Of the two remaining 
ships of the class, the “ Magnificent,” was 
transferred to the Royal Canadian Navy, 
and the “ Terrible,” renamed “‘ Sydney,” was 
finally fitted out early last year, sailed from 
Devonport in April and arrived in Australia 
in May, 1949. 

It was originally intended that the “ Mel- 
bourne ” should be completed and delivered 
to Australia in 1950, but there now seems to 
be considerable doubt whether she will be. 
According to an official report, unless there 
are unexpected constructional delays the 
** Melbourne,” the second aircraft carrier 
ordered by the Australian Government, will 
be delivered by Britain in 1952. The report 
goes on to state that it will be the most 
modern light aircraft carrier afloat and will be 
fitted to engage in atomic warfare. It was 
also stated that soon after the “‘ Melbourne ” 
arrives in Australia her sister carrier, H.M.A.S. 
“ Sydney,” will be sent to Britain for recon- 
version on more modern lines and that all the 
improvements incorporated in the “ Mel- 
bourne”’ in the next two years would be 
added to the “‘ Sydney.” 

In Australia’s own shipyards the “‘ Battle ”’ 
class destroyers “Anzac” and “ Tobruk ” 
were completed during the year. They were 
launched in August, 1948, and December, 
1947, by Williamstown Naval Dockyard and 
the Cockatoo Docks and Engineering Com- 
pany, Pty., Ltd., respectively. With a stan- 
dard displacement of 2325 tons (3300 tons full 
load) they have an overall length of 379ft, a 
beam of 41ft and a maximum draught of 
13}ft, and they carry five 4-5in guns, eight 
40mm A.A. weapons and ten 2lin torpedo 
tubes. The propelling machinery comprises 
two Admiralty three-drum type boilers and 


* Editor, Jane’s “Fighting Ships.” 





** SYDNEY"’ 


earlier. They are also expected to develop a 
sea speed of 31 knots. 


CANADA 


Towards the end of last year Canadian 
Vickers, of Montreal, started work on the 
preparation of working drawings for the con- 
struction for the Royal Canadian Navy of 
three anti-submarine escort vessels or frig- 





Jan. 13, 1950 


major warship of Canadian design and 
manufacture. 

The basic design for these vessels was pro. 
vided by the naval authorities and the first 
keel was expected to be laid down about the 
end of 1949. The vessels are being built 
primarily for the detection and destructioi of 
modern fast submarines, and in evolving 
their design considerable assistance was 
received from the Royal Navy and the 
United States Navy. In function the vessels 
will supersede the frigates and corvettes of 
the last war, and like the corvettes, their 
design has been worked out so that in the 
event of emergency they could be produced 
rapidly and in quantity. It was stated that 
in speed, manceuvrability and armament the 
ships would fulfil all the requirements of their 
class for modern sea warfare. 

The design is understood to provide for a 
flush-deck, low-bridge, compartmented hull 
and considerable use of aluminium instead of 
steel for the superstructure. The first of the 
three ships is expected to undergo her trials 
in the summer of 1951. It was reported that 
the standard displacement would be about 
1700 tons and the speed considerably in 
excess of 20 knots, the armament comprising 
two turrets with rapid-firing anti-aircraft 
rifles. The cost was expected to be about 
8,000,000 dollars per ship. 

Other Canadian new construction of great 
interest is that of a giant icebreaker for the 
Navy. The design will resemble that of the 
United States Coastguard “‘ Wind” type. 
The vessel will be Canada’s largest and most 
modern icebreaker. The keel was expected 
to be laid down at the turn of the year. She 
will take about two years to build by Marine 
Industries, Ltd., Sorel. Of 5400 tons 
standard displacement, she will have a length 
of 269ft. Her diesel-electric propelling 
machinery of 10,000 b.h.p. is expected to give 
a speed of 16 knots. The steel sides of the 
hull will be almost 2in thick, and special 
heating tanks will be built into them to keep 
ice melting around the ship. Another novel 
feature will be a special flight deck built aft, 
which will accommodate a seaplane and will 
also have a space for a Royal Canadian Air 





U.S. CRUISER 


ates of a high-speed type, stated to be not 
yet in production elsewhere. It was 
announced that when the plans were ready 
the construction contracts would be awarded 
to three different shipbuilding yards, namely, 
Burrard Drydock Company, Ltd., North 
Vancouver; Halifax Shipyard, Ltd.; and 
Canadian Vickers, Ltd., Montreal, under a 
special arrangement between the Canadian 
Naval Board and the shipbuilding industry, 
which would result in the production for the 
first time in the Dominion of a practicable 


** WORCESTER 


Force helicopter to land. The ship will also 
carry a landing craft specially strengthened 
to resist ice formations and a motor boat for 
use in open water. The completion of the 
new icebreaker is not expected before 1952. 


UnItTED STATES 


On April 18, 1949, the keel of what was 
intended to be the biggest warship ever built 
in the world was laid down at the Newport 
News Company’s Yard. She was“ CVA 58,” 
to be named “ United States.”” The design 
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provided for a standard displacement of 
65,000 tons (about 80,000 tons full load) with 
a waterline length of 1030ft (1090ft overall) 
and a flight deck width of 190ft, capable of 
being increased to 236ft by means of retract- 
able extensions. She was expected to operate 
twenty-four four-engined 50-ton bombers, 
probably jet-propelled, with an operational 
range of 1700 miles. The propelling ma- 
chinery, comprising sixteen boilers and 
geared turbines of 280,000 s.h.p., was ex- 
pected to be equal to a speed of 33 knots. 
She was to have taken four years to build and 
to have cost 189,000,000 dollars, or 
£67,500,000, at the present rate of exchange. 
Unfortunately, in circumstances which need 
not be discussed here, her construction was 
halted on April 23rd. But it is by no means 
impossible that she may eventually be 
completed. 


The percentage of completion of the 
battleship “‘ Kentucky ”’ was officially stated 
to be 73 per cent. This ship has had a 
chequered building history. She was laid 
down by the Norfolk Navy Yard in Decem- 
ber, 1942, with propelling machinery com- 
prising twelve Babcock and Wilcox boilers 
and geared turbines of 200,000 s.hp., 
designed for a speed of 33 knots, ordered 
from the Westinghouse Company. After 
being suspended for a time her construction 
was resumed in December, 1944, only to be 
arrested again in August, 1946, and resumed 
once more in August, 1948. Her four sister 
ships, the “Iowa,” ‘‘ New Jersey,” “‘ Mis- 
souri,” and “‘ Wisconsin,” completed in 
1943-44, have a displacement of 45,000 tons 
(52,000 tons full load), with an overall length 
of 890ft, a beam of 108ft and a maximum 
draught of 36ft. Their armament comprises 
nine 16in guns, twenty 5in weapons, no 
fewer than eighty 40mm anti-aircraft pieces, 
and fifty 20mm A.A. guns. The ships are 
protected by 16in to 19in armour belts and 


A 


CONNING TOWERS OF GUPPy - TYPE 


were designed to carry three aircraft and two 
catapults. In service they attained speeds 
in the region of 35 knots. The armament of 
the “‘ Kentucky ” was to have been modified 
to include a number of rocket projectors, but 
work has been at a standstill and although 
construction has been intermittently resumed 
it is thought that this is merely to free the 
dock in which she is being built and that she 
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may be suspended and never be completed. 

The battle-cruiser ‘‘ Hawaii,” laid down 
by the New York Shipbuilding Corporation 
in December, 1943, is in a somewhat similar 
category, though the percentage of completion 
is Officially stated to be 84 per cent. Her 
two sisters, the ‘‘ Alaska” and ‘“ Guam,” 
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but the ship is to be laid up in a naval ship- 
yard until her future is decided, and she 
may never be completed. 

At the end of 1949 the last of the twenty- 
four “‘ Essex’”’ class fleet aircraft carriers, 
the ‘‘ Oriskany,”’ was completed. Laid down 
at the New York Navy Yard in May, 1944, 





SCHNORKEL ON TYPE 


completed in 1944, displace 27,500 tons 
(32,000 tons full load), with an overall length 
of 8084ft, a beam of 89}ft and a draught of 
314ft. They are armed with nine 12in guns, 
twelve 5in weapons, fifty-six 40mm A.A. 
pieces and thirty-four 20mm A.A. guns, with 
5in to 9in side armour, 12#in turret faces and 
3zin to 4}in decks. They were designed to 


AND STANDARD U.S. SUBMARINES 


carry four aircraft and two catapults, and 
eight Babcock and Wilcox boilers and 
General Electric geared turbines of 150,000 
s.h.p., turning four shafts, give them a 
designed speed of 33 knots, exceeded in 
service. The construction of the “‘ Hawaii” 
has been held up pending a final decision 
concerning her armament, which, it was pro- 
posed to modify by fitting rocket projectors, 
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and launched in October, 1945, the con- 
struction of the ‘“ Oriskany” was delayed 
with a view to the recasting of the design. 
As completed, she has been extensively 
modified to enable her to operate bigger air- 
craft, probably of the jet-propelled type. 
She has larger lifts, more powerful catapults, 
a stronger flight deck and increased stowage 
for petrol, as compared with other ships of 
the class which, with a standard displace- 
ment of 27,150 tons (33,000 tons full load), an 
overall length of 888ft, a beam of 93ft and a 
draught of 29ft, have a capacity of eighty- 
two aircraft (107 have been carried by close 
stowage). They mount ten to twelve 5in guns 
and ninety-six to 124 40mm and 20mm A.A. 
guns, with 2in to 3in armoured sides and decks, 
and have a speed of 33 knots, obtained from 
eight Babcock and Wilcox boilers and a four- 
shaft arrangement of geared turbines, aggre- 
gating 150,000 s.hp. Plans were put in 
hand to modernise about twelve more fleet 
aircraft carriers of the “‘ Essex ”’ class in the 
near future on similar lines to the “Oriskany.” 

It was also decided to convert the fast 
light fleet aircraft carriers “Bataan” and 
*Cabot”’ of the ‘‘ Independence ”’ class to 
ASW—that is, to modify them to enable them 
to specialise in anti-submarine warfare. With 
five sister ships they were laid down as 
cruisers of the “‘ Cleveland ” class, but were 
ordered to be completed as aircraft carriers. 
All commissioned in 1948, they displace 
11,000 tons (13,000 tons full load) and carry 
forty-five aircraft and fifty-six 40mm and 
20mm A.A. guns at a speed of 33 knots. 

The heavy cruisers ““ Newport News ” and 
** Salem,”’ laid down in 1945 and launched 
in 1947 by the Newport News Company and 
Bethlehem Steel Company, Quincy, respec- 
tively, were completed in January and May, 
1949, respectively. With the other ship of 
the class, the ‘‘ Des Moines,”’ also built by 
Bethlehem, which entered service early in 
the year, they are the heaviest cruisers in the 
world, and the first vessels to mount com- 
pletely automatic rapid-fire 8in guns. With 
a displacement of 17,000 tons (21,000 tons 
full load), they are some 3300 tons heavier 
than the ‘“‘ Oregon City ” class, much of the 
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extra tonnage having been absorbed by 

rapid loading gear and extra magazine space. 

The “‘ Newport News ”’ (illustrated on Plate 
2 last week) is completely air-conditioned 
and similar equipment is being installed in 
the “Salem,” an improvement on the first 
ship, which is not air-conditioned. The arma- 
ment comprises nine 8in 55-calibre guns, 
disposed in three triple turrets, two forward 
and one aft, as well as twelve 5in 38-calibre 
dual-purpose guns in twin mounts, twenty 
3in anti-aircraft weapons and twelve 20mm 
A.A. pieces. The ships carry four aircraft 
and two catapults and are protected by 6ii 
to 8in side armour and three plus 2in decks. 
All guns are of fully automatic type. Cart- 
ridge cases have replaced wrapped charges 
and shells have automatic fuse setting. The 
8in guns are reported to be capable of firing 
four times more rapidly than any previous 
model. Geared turbines of 130,000 s.h.p. 
give all three ships a speed of 32 knots. 

The construction proceeded during the 
year with a completely new type of warship, 
to be named “ Northampton.” Laid down 
by the Bethlehem Company in 1944, she 
was originally intended to be the fourth ship 
of the “ Oregon City” class heavy cruisers 
with the rating of CA 125, but she has been 
redesigned as a task force command ship 
with the new number “‘CLC1 ”’ and her accom- 
modation and equipment have been modified 
accordingly to suit the requirements of a 
headquarters ship for an admiral and his 
staff and the necessary more extensive com- 
munications apparatus. Although of 13,600 
tons displacement, she will be armed with 
light guns only, but will be heavily armoured 
and have a speed in excess of 33 knots. 

Another prototype of cruiser, of entirely 
novel design, the completion of which is 
awaited with great interest, is the “ Nor- 
folk,’” projected as a special anti-submarine 
ship, and to be built by the New York Ship- 
building Corporation. A sister ship was 
ordered from the Philadelphia Naval Ship- 
yard. It is understood that both ships will 
work out to between 5500 to 7000 tons dis- 
placement with a hull form resembling that 
of the fast “San Diego ” class light cruisers 
designed for a speed of 35 knots. 

Closely following the entry into service of 
her only sister ship, “ Worcester,” the cruiser 
* Roanoke,” begun in May, 1945, and 
launched in June, 1947, was completed in 
April, 1949, by the New York S.B. Corpora- 
tion. With a displacement of 14,700 tons 
(17,000 tons full load), she carries twelve 6in, 
47-calibre, dual-purpose, semi-automatic 
guns, twelve 3in, 50-calibre, dual-purpose, 
rapid-fire weapons, no fewer than sixty- 
eight 40mm anti-aircraft guns and twelve 
20mm A.A. pieces, at a speed of 32 knots, 
obtained from eight Babcock and Wilcox 
boilers and geared turbines of 120,000 s.h.p., 
turning four screws. 

The large seaplane tender, ‘‘ Norton 
Sound,” of 9090 tons displacement, was 
adapted as the United States Navy’s sea- 
going rocket laboratory ship and equipped 
for experiments with guided missiles. She 
carried out experiments in the Pacific, 
making practice firings with “ loon ’’ missiles, 
American versions of the wartime V-1 
“buzz”? bombs. Later she began trials 
with the shipboard launching of the Navy’s 
** Aerobie,” a true rocket, which attained 
altitudes up to 78 miles and speeds estimated 

at about 2000 m.p.h. Two of her four 5in guns 
(she also carries twenty 40mm A.A. guns) 
were removed to make room for a helicopter 
platform. Launched in November, 1943, by 
Todd Shipyards, Los Angeles, the ‘‘ Norton 
Sound” has four Babcock and Wilcox 
‘* Express ” boilers and Allis-Chalmers geared 
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turbines of 12,000 s.h.p., turning two shafts, 
and giving a speed of 18} knots. 

Smaller United States warships under con- 
struction or conversion during the year were 
too numerous to describe in detail. The 
“John 8. McCain,” “ Mitcher,” ‘‘ Wilkin- 
son” and ‘“ Willis A. Lee,” ordered, two 
from the Bethlehem Company, Quincy, and 
two from Bath Iron Works, are expected to 
be the largest United States destroyers ever 
built, being of a new and powerful type, 
designed for anti-submarine duties. The 
destroyers ‘‘ Basilone”’ and ‘ Epperson,” 
2425 tons, and the “Carpenter”? and 
“ Robert A. Owens,” 2500 tons, were com- 
pleted to fresh designs as escort vessels and 
anti-submarine “hunter-killers”’, respec- 
tively, between March and June, 1949. Two 
dozen destroyers of the “Gearing ”’ class 
(2400 tons) have been converted to radar- 
pickets and six to ASW. The “ Timmer- 
man” is being completed to a new design 
with more powerful machinery of light weight. 

The construction of six high-speed 
“ Attack ”’ type submarines was shared be- 
tween the Portsmouth Naval Shipyard 
(“‘ Tang,” “Wahoo” and another) and the 
Electric Boat Company (“ Trigger,” “ Trout,” 
and another). They will be the fastest sub- 
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with the latest devices, including a develop. 
ment of the German schnorkel breathing 
apparatus, troop transports, cargo carricrs, 
radar-picket vessels and oil tankers, while 
others were adapted for Arctic service, 
operating guided missiles and carrying out 
electronic experiments. 

FRANCE 


At long last the battleship ‘‘ Jean Bari,” 
35,000 tons nominal displacement (48,750 tons 
full load), ran her first sea trials in 1949 and 
was completed with A.A. guns and racar 
equipment. The construction of the aircraft 
carrier “Clemenceau,” authorised in 1/47 
and ordered at Brest Dockyard, was not 
started. The design provides for a displa:e- 
ment of 15,700 tons with an armament of 
sixteen 3-9in guns and sixteen 57mm Bofors 
A.A. weapons, and geared turbines turning 
two screws giving a speed of 32 knots. ‘Ihe 
construction of the cruiser ‘De Grasse,” 
8000 tons, was still suspended, owing to the 
financial situation and pending the study of 
new anti-aircraft equipment. 


SWEDEN 


Sweden was building two destroyers of 
improved “ Oland” design of about 2000 
tons displacement and was converting the old 
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marines afloat with a displacement of 2000 
tons, and will embody various improvements 
based on war experience, including more 
powerful motors, to give higher submerged 
speeds, and breathing tubes. Three other 
submarines, “‘SSK 1” to “SSK 3,” are being 
built by the Electric Boat Company, the 
New York Shipbuilding Corporation and 
Mare Island Naval Shipyard, respectively. 
They have been specifically designed for anti- 
submarine operations. Of the “Corsair”’ and 
** Balao ’’ class submarines, 1570 to 1526 tons, 
the “‘ Grampus,” “ Grenadier,” “ Pickerel,” 
“Tiru” and “ Volador,”’ were completed dur- 
ing the year, and many were converted into 
“Guppies’’ (GUPP standing for greater 
underwater propulsive power), being equipped 
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destroyers ‘“‘ Ehrenskéld’”’ and “ Nordens- 
kjéld ” into anti-submarine vessels. Three 
submarines and eleven M.T.B.s, including 
one of experimental design, were under con- 
struction. The hospital ship ‘“ Prins Carl,” 
2400 tons, was converted into a radar train- 
ing ship. 


SPAIN 


Twenty destroyers were in various stages 
of construction, nine of 2050 tons at Ferrol, 
two of 1650 tons at Cartagena, and nine of 
1010 tons at Ferrol. Four submarines, 
numbered “ G1 ” to “G4,” similar to “ G7,” 
acquired from Germany, were under con- 
struction at Cartagena. They will displace 
760 tons with a speed of 17} knots. 


Coal in 1949 


No. Il—(Continued from page 14, January 6th) 


By Sm RICHARD A. 


Miners’ Ho.ipays 
OALMINERS at present receive in all 
twelve days holiday per annum with pay. 

This comprises six consecutive days’ annual 
holiday and six separate days as customary 
and statutory holidays. The N.C.B. 
announced on April 22nd that payment for 
the current year’s annual holiday had been 
agreed between the Board and the Union as 
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to males of twenty-one years and over, 
£7 10s.; eighteen to twenty years inclusive, 
£6; under eighteen years, £4 10s ; females, 
twenty-one and over, £6 ; under twenty-one, 
£4 10s. The claim made by the National 
Union of Mineworkers for an extra week’s 
annual holiday with pay was declined by the 
award of the National Reference Tribunal to 
which the matter had been referred, the 
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Tribunal expressing the view that the 
existing position of the industry did not 
warrant this concession at present. 


HEALTH AND SAFETY 


Fatal Accidents : Support of Roof and Sides. 
—Statistics for the year 1949 of the accident 
rates in the coal mines are not yet available, 
but those for the year 1948 are given below 
in comparison with those for the year 1947, 
fromm which it will be seen that the total for 
1948 shows an improvement on that for the 
previous year. But the improvement was 
chiefly brought about by the fact that there 
was a comparative freedom from colliery 
explosions during 1948 : 


Loss of Life from Accidents 


1948 1947 

From falls of ground ... ... 243... §«=— 235 
From haulage and transpor’ re a08 ... FE 
From gases, coal dust and fires eee y errr | 
From miscellaneous causes fon Ons ee: x: 40 
In shafts atu eRe) aehlaaeate~ (00d ..008 a 19 
Total underground : 433... 584 
pe ee ee SO oss 34 
Total — Sr... oe 


Apart from great colliery explosions in 
some years, fall of ground is still the chief 
contributory cause of loss of life in the 
mines. It is interesting, therefore, to read 
in a leading article which appeared in the 
Colliery Guardian of October 6th last, 
entitled ‘‘ Machines for the Mines,” of “‘a 
revolution which is playing a conspicuous 
part in American and Continental practice 
in the increased employment of cantilever 
support obviating at the face the setting of 
props between machines and conveyors. 
It is high time that these innovations should 
be thoroughly investigated.” Reference, 
too, may be made to a valuable ‘“‘ Informa- 
tion Circular” issued in September by the 
United States Bureau of Mines, entitled 
‘ Suspension Roof Support : Progress Report 
I,” illustrated with line drawings and photo- 
graphs, which should be carefully studied 
by all who have the economics and safety 
conditions of our mines at heart. I alluded 
to this method of support in my article last 
year on “ Coal in 1948.” In the introduction 
to the report, the Bureau states that it 


became interested early in 1947 in adapting - 


suspension roof supports to coal mining, 
but it may be remembered that some years 
before then Mr. Z. 8. Beijl was carrying out 
experiments with his method of roof support 
in coal mines in Great Britain, the results of 
which havenot yet been publicly reported. The 
Bureau was interested in suspension roof 
supports ‘‘as a possible means of reducing 
the high rate of accidents from falls of roof,” 
and it says that, at May 1, 1949, 114 mines 
had either started experimental work or 
had ordered materials and equipment in 
anticipation of trial installations, and that 
it is estimated that ‘‘ 30 linear miles of roof 
in underground passageways have been 
secured by this method in recent months, 
and no lost-time roof-fall accident has been 
reported in those areas up to date. The basic 
principle involved is the reinforcement of 
the roof rock with steel rods inserted in the 
roof and anchored there at points where the 
rock is least likely to be affected by stresses 
resulting from mining.” As the report states, 
“ the principle is scientifically sound. Briefly, 
it involves a method of applying reinforcing 
material to provide additional beam strength. 
Roof rocks have planes of weakness owing 
to their bedding, cleating, or faulting, which 
during mining may be bound together to 
form competent beams across openings.” 
More than a year ago an extensive trial 
of the Beijl method was carried out at the 
Silksworth Colliery, near Sunderland, in 
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the County of Durham, and it is, I believe, 
still being applied there. 

If the method is found to be a practical, 
efficient and safe means of support, as seems 
likely, it should be of very great importance 
to the coal-mining industry in this country 
and elsewhere, in that it would go far, not 
only to effect a reduction of loss of life 
through falls of ground, but also to secure a 
monetary saving by disuse of imported 
timber for supports, and it could also permit 
the wider application of mechanical coal 
cutters, loaders and conveyors at the coal 
face. 

A valuable paper on “ Health and Safety 
in British Coal Mines,”’ by the Chief Inspector 
of Mines (Mr. A. M. Bryan), was read before 
the International Mining Engineering Con- 
ference at Harrogate in June, 1948 (pub- 
lished in 1949), the study of which will well 
repay those interested in the subject. Inci- 
dentally, the author shows that compared 
with the decennial average for 1873-1881, 
the death-rate from falls of ground in British 
coal mines had fallen by 1947 from 1-12 to 
0-43 per 1000 persons employed. 


MECHANISATION 


There is little new to report under this 
heading. Pneumatic storage of wastes has 
progressed somewhat in mines in South 
Wales. In the design and production of face 
mechanisation interest appears to lie in the 
direction of combined cutter-loaders, among 
which is the Soest Ferrum double-frame, 
jib-cutter-loader, which has had a successful 
application in the Pettberg Colliery in North 
Rhineland, working under a _ cantilever- 
supported roof. What the Germans call 
the “‘ panzer’ conveyor, a strong conveyor 
with a metal ridge, placed right up against 
the face so that the undercut coal can be made 
to fall right on to the conveyor, is a system 
which is gaining in favour with our mining 
engineers, as it saves the labour of shovelling 
coal on to the conveyor and also prevents 
breakage of the coal. 

The mechanical loading of coal at the 
face continues to expand. But this country 
is still far behind the U.S.A. in this respect. 
There the progress has been rapid, as the 
following figures show: thus, in 1920 
5-1 per cent of the coal got was mechanically 
loaded; in 1928 18-1 per cent; and in 
1947 40-1 per cent. 

Allusion was made in my article on “ Coal 
in 1948 ”’ to the trial in a British mine of the 
“coal plough,” which had been recently 
invented in Germany. An interesting paper 
on this subject was read by Mr. R. J. 
Cunliffe, a member of the Mining Depart- 
ment of the University of Sheffield, before 
the Yorkshire Branch of the National Asso- 
ciation of Colliery Managers, on January 
8, 1949. The conclusions the writer of the 
paper arrived at were not altogether favour- 
able. He asserted that it can only be oper- 
ated successfully under very favourable 
conditions, e.g., such as that a good roof 
and floor are essential, the coal must be 
sufficiently friable and soft, and the face 
free from faults and other disturbances. 
The advantages claimed for it over other 
systems of mechanical mining—other than 
cutter-loaders—are that the plough is less 
liable to mechanical breakdown, packing 
of the goaf may be done during coal-drawing, 
as the plough, acting as a cutter-loader, 
dispenses with men working at the face 
(and unskilled labour can be employed) ; 
consequently the accident rate at the face 
is reduced. But, he states, these advantages 
do not work out in practice. The disad- 
vantages in respect of the machine, according 
to Mr. Cunliffe, are high initial cost and heavy 
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power consumption as well as the high pro- 
portion of small coal produced. 

Although a great deal of attention has 
been and is being given to the coal plough, 
it would appear that only nineteen of this 
type of coal-cutter are at work in Germany 
out of a total of 160 large mines with many 
faces suited to its application. It would 
seem that it has yet to be proved that, 
even under ideal conditions, the plough 
can be favourably compared with the jib 
machine and belt conveyor combination, 
as in general practice in the coal mines of 
the United Kingdom, either in point of 
efficiency or of safety. Only 2 per cent of 
the output of the Ruhr is won by mechanical 
coal-cutters (pneumatic picks are in much 
greater use). Several prominent German 
engineers who have recently visited collieries 
in the Midlands, Wales and Northumberland 
have given expression to their favourable 
impression as to the simplicity and effective- 
ness of the face operations in those mines, 
the system of roof control, and high face 
efficiency resulting from rhythmic concen- 
tration. 

A new power cutter-loader known as the 
“Samson Stripper,” of entirely British 
design and construction, we have lately 
been informed, is on trial in South Wales, 
from which great things are anticipated. 
It is to be hoped that the results will justify 
the expectation. 

In view of the increasing depth at which 
coal mining is being prosecuted in this 
country, particular attention is being given 
to the subject of winding. Among the 
more interesting contributions to our know- 
ledge of the technology of the subject may 
be included the paper by Mr. H. H. Hitchin 
(Chief Technical Service Engineer to British 
Ropes, Ltd.) on “ Koepe Winding Rope 
Reactions,” published in the “‘ Transactions ” 
of the Institution of Mining Engineers of 
November, 1949. Winding at mines by 
this system (which in Germany has gradually 
replaced nearly all other types, so that at 
the present over 90 per cent of the shafts 
there are so equipped) has made little head- 
way in Great Britain ; nor, would it appear, 
is it widely adopted in America, chiefly, 
presumably, owing to the shallowness of 
the coal mines, nor in South Africa, where 
some of the gold mines are the deepest in 
the world. 

Among the advantages of the Koepe 
system over bicylindrical and parallel drum 
winders for deep winding and heavy loads 
are a saving in cost of establishment, and 
that the cages can be loaded whilst suspended 
on the rope (whereas in the case of drum 
winders the use of ‘‘ keps”’ is necessitated), 
so avoiding the impact shocks occasioned 
under drum winding. On the other hand, 
the Koepe is essentially a single loading 
station winder. Nor can it be employed 
in the case of a sinking pit. 

At the Hanover mine, in Germany, the 
“ Tower ” type of Koepe winder is employed 
to wind from a depth of 4420ft. The h.p. 
of the winder is 3500, the diameter of the 
sheave is 16ft, and of the ropes 1-35in, 
speed in the shaft 3600ft per minute, and 
the total weight of the loaded cage 35-5 
tons. 

Since the use of locomotive haulage under- 
ground is certain to extend in our coal 
mines, special attention should be drawn 
to Regulations which came into force as 
from May 1, 1949, the nature of which 
was explained in M.F.P. Safety Circular 
No. 168, dated December 1, 1948. In con- 
nection with this subject, the paper by 
Mr. A. E. Crook (H.M. Inspector of Mecha- 
nical Engineering in Mines), ‘‘ Observations 








60 


on the Effect of Locomotive Haulage on 
Environmental Conditions in Mines,’’ which 
was published in the “Transactions” of the 
Institution of Mining Engineers of Novem- 
ber last, should receive the close attention 
of Mining engineers. The remarks, in the 
discussion which followed the reading of 
this admirable contribution by the President, 
Mr. A. M. Bryan, who is also H.M. Chief 
Inspector of Mines are of especial signifi- 
cance, and his conclusion, that it is a “ vital 
necessity for an exceptionally high standard 
of maintenance where diesels are used 
underground in mines” will be agreed td 
by all who have health and safety objectives 
at heart. It would appear, too, that it is 
inadvisable to use diesel locomotives where 
adverse-gradient conditions exist. One 
would there seek some other form of loco- 
motive haulage, e.g., the electric trolley 
system. Reference may also be made to 
the excellent paper by Messrs. G. A. Allsop 
and J. A. B. Horsley on “ Electric Loco- 
motives Underground and Safety,” read 
before the same Institution in February, 
1949. 


THE NATIONAL Coat BoarD 


The N.C.B. has come in for a good deal 
of criticism during the last year, but our 
sympathy should go out to its members, 
for they have a most arduous duty to per- 
form in carrying out their task—and, be 
it remembered—not a self-imposed task— 
on behalf of the nation. Sir Charles Reid, 
who had recently visited South Africa and 
had studied the coal mining conditions 
there, speaking at an Economic League 
luncheon at Manchester, on March 30th 
last, said he found there ‘‘a grip on costs, 
a tightness of management, a watching of 
every penny such as we used to have in 
Britain under private enterprise, which 
we did not have to-day and must get back.” 
Other costs, outside wages, approximated 
here to 16s.; in the Transvaal they were 
about 2s. 6d., and in Natal 5s. It seemed 
to him vital that there should be a coal 
industry organisation which saw to it that 
no man remained who could be done without 
either on the official or the labour side, 
which watched everything that tended to 
multiply extravagances and _ inefficiencies. 
“Personal, not functional, responsibility 
would give an opportunity of clearing them 
out.” He also, in his address before the 
Liberal Summer School at Oxford, on August 
1, 1949, urged sweeping changes in the orga- 
nisation of the N.C.B., maintaining that 
the initiative of the Divisional Boards was 
constantly stultified by the necessity to 
consult London about matters which they 
should decide for themselves. With such 
criticism one is bound to agree. Perhaps 
the solution lies in the direction of decen- 
tralisation in management, in giving more 
power to the colliery manager, more of the 
personal responsibility and freedom of action 
which existed under private enterprise. 

The Burrows Committee recommended 
that “‘the position of the colliery manager 
should be strengthened.” Has this been 
done? The power and prestige of the man- 
ager should be upheld to the full if the indus- 
try is to be carried on properly. The address 
by the President of the British Association 
of Colliery Managers, Mr. 8. Walton-Brown, 
delivered on April 16th last, on this and 
other subjects, is of much interest. 

On October 25, 1949, the Minister of 
Fuel and Power informed the House of 
Commons that he had appointed five new 
part-time members of the Board. They 
are Mr. J. H. Hambro, managing director 
of Hambro’s Bank ; Sir Geoffrey Heyworth, 
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Chairman of Unilever, Ltd., chairman of 
the Advisory Committee on Scientific and 
Industrial Research, and chief author of 
the Heyworth Report recommending the 
nationalisation of the gas industry ; Alder- 
man Sidney Jones, chairman of the Mon- 
mouthshire County Council and, until 
recently, an official of the National Mine- 
workers Union for South Wales; Mr. 
Gavin Martin, General Secretary of the 
Confederation of Shipbuilding and Engi- 
neering Unions, and Mr. Geoffrey Mitchell, 
chairman of George Wimpey and (Co., 
Contractors. The appointments are for a 
term of three years and carry a fee of £500 
per annum. 

Lord Hyndley, chairman of the Board, 
has succeeded Sir Joseph Hallsworth as 
chairman of the Miners’ Welfare Commission 
without additional salary to that he receives 
as chairman of the N.C.B. 

The Coal Industry (No. 1) Act, 1949, 
empowered the Minister to appoint three 
additional part-time members of the Board. 
Sir Joseph Hallsworth left the Board 
on his appointment to the chairmanship 
of the North Western Electricity Board, 
and Sir Robert Burrows, resigned from 
the N.C.B., making up the vacancies to 
five. 

An excellent appointment was made in 
July last of Mr. W. T. Drummond, to the 
chairmanship of the North-Western Divi- 
sional Board, in succession to Alderman 
J A. Webb, C.B.E., who left that office on 
account of ill health. Mr. Drummond was, 
before the nationalisation of the coal indus- 
try, managing director of the well-known 
Ashington group of collieries in Northum- 
berland. In January, 1949, Mr. J. S. 
Turner, deputy chairman of the East Mid- 
lands Division of the N.C.B., was elected 
president for 1949 of the Coal Utilisation 
Council, and Mr. H. J. Carrington (President 
of the Coal Merchants Federation of Great 
Britain), vice-president. 

OpPENCAST CoAL 

When Mr. Gaitskell met the miners’ 
representatives in London in October, he 
announced that “we expect the opencast 
programme to fall off from 1950-51 onwards,” 
adding that the output of deep mined coal 
will have to be increased to make up the 
deficiency. 

The Sixth Report from the Select Com- 
mittee on Estimates, issued in April, 1949, 
dealt with the production and marketing 
of opencast coal and drew attention to a 
number of matters. It will be remembered 
that in 1947 the Government, in view of the 
imperative need for a higher output of coal, 
decided to prolong the programme of open- 
cast coal working. Though there had been 
a steady increase in the quantity of coal so 
produced, since 1947-48 it has been at 
a steadily rising cost. That year the out- 
put was 11,115,000 tons. For 1949 it was 
estimated at 13,500,000 tons. Costs fell 
sharply between 1945-46 and 1947-48, but 
since then losses have risen from £1-42 
million to £1-91 million. The Committee 
recommended rejection of contracts which 
involve substantial loss of public money, 
the issue of an ‘‘ approximate profit and loss 
account,” and intensified investigation of 
loss of fertility in restored land. 

The following figures as to cost and 


selling prices appear in the Report :— 
1945-6 1946-7 1947-8 1948-9 1949-50 
das. ds dad 8 @ 


Cost per ton 52 1045 8 42 2 44 6 45 4 
Selling price 36 436 «0 39: 7 «42 «0 40 6 
Deficit prton 17 8 9 6 2 7 2 6 2 10 
Quantity pro- 

duced, m.... 7°929 8-892 11-115 12-0 13-5 
Approximate 

net loss, £m. 7 4-26 1-42 1-5 1-91 


The figures for the last two years are estimates. 
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In 1948 3,776,000 gallons of petrol were 
used to haul the coal and_1,071,000 gallons 
of petrol plus 23,133,000 gallons of diese! oj] 
for excavators, tractors and other plant. 

The chief argument in favour of the mining 
of opencast coal is its saving in manpower, 
the output per man-year being about four 
times that of deep mining, but thousands 
of acres of land have been temporarily 
devastated, some almost beyond reclamation, 
and a poor quality of coal has been produced 
at a heavy financial loss and at a lamenta)le 
expenditure of other fuels. 


EXTENSION OF STAFFORDSHIRE COALFIELD 


The Lord President of the Council (Mr. 
H. Morrison) announced in the House of 
Commons on May 19th that a-deep boring 
at Whittington Heath, near Lichfield, Staf- 
fordshire, carried out by the Geological 
Survey (which is part of the Department of 
Scientific and Industrial Research) had 
proved, at a depth of about 3000ft, the 
existence of coal seams of 8ft, 6ft and 5ft in 
thickness, of good quality. It is estimated 
that at least 400 million tons of good quality 
workable coal will be contained in this 
extension of the coalfield; and, indeed, 
further exploration may prove the quantity 
to be several times in excess of this estimate. 
These deposits, the existence of which has 
been surmised for many years, are on the 
fringe of the Cannock Chase field. It was 
not until the borehole reached 3000ft that 
coal was first struck, but by the time it 
had proceeded to 3400ft about 30ft of coal 
had in all been proved. Besides the three 
seams mentioned by Mr. Morrison, several 
smaller seams were also penetrated. The 
boring was to be continued to a depth of 
4000ft and additional borings undertaken 
to prove the detailed structure of the exten- 
sion between Cannock Chase and the War- 
wickshire coalfield: The work is_ being 
carried out by the Craelius Company of 
Sweden. The known Cannock Chase field 
is cut off by its eastern boundary fault and 
it is beyond this fault that the continuation 
of the coalfield has now been definitely 
proved. The Webb Committee’s survey 
had, in 1945, suggested that “the area 
east of the eastern boundary fault provides 
a potential though deep extension to the 
present coalfield.” 


LEGISLATION 


The Coal Industry (No. 1) Bill, which 
was read for the third time on March 28, 
1949, is now an Act of Parliament. It confers 
on the Minister of Fuel and Power authority 
to make Regulations and, in particular, 
to give expression to the recommendations 
of the last Royal Commission on Safety in 
Mines. The Act gives power to raise the 
qualifications of certain types of work, 
provides for the reconstruction of the Board 
for Mining Examinations, and for an increase 
in the accuracy of underground plans. It 
also repeals the provisions of the Coal 
Industry Nationalisation Act, 1946, imposing 
restrictions on the disposal of Government 
stock issued for compensation to companies, 
and deals with certain other matters. 

The Coal Industry (No. 2) Bill is rendered 
necessary by the fact that two years has 
proved insufficient in which to deal with 
certain complex agreements by regulation. 


COMPENSATION TO COLLIERY OWNERS 


Valuation of Colliery Interests.—Karly in 
August the Minister of Fuel and Power 
announced that, including the current year, 
until the valuation is settled, interim income 
will be paid to colliery owners on the basis 
of one-third of the ascertained revenue, 
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such payments being treated as advances 
or payments on account to be set against 
the interest which will eventually accrue 
on the actual compensation paid. For the 
years 1947 and 1948 payments were made 
at the rate of half the comparable ascer- 
tained revenue of each concern as defined by 
Section 22 of the Coal Industry Nationalisa- 
tion Act. So that though this is not all 
that the shareholders in colliery under- 
takings had hoped for, it does afford them 
some return pending full satisfaction of 
compensation. 

Valuation of Assets —On February 3, 
1949, the amount of the global figure payable 
under the Coal Industry Nationalisation 
Act, which each of the twenty-one coal- 
producing districts was to receive, was 
made public by the Ministry of Fuel and 
Power. The allocations were made by the 
Central Valuation Board set up under the 
Act to hear and consider the claims of the 
districts—a step in the determination of the 
amount of compensation payable to the 
colliery owners, known as Stage IT. 

The amounts allocated to the twenty-one 
producing districts were as follows :— 


Valuation District Amount 
apportioned 
£ 

Northumberland ... 9,547,000 
Durham Sat heh 13,005,000 
Cumberland ... ... ... 504,000 
Lancashire and Cheshire 8,068,000 
North Wales... ...  «.. 1,449,000 
Yorkshire ioe 35,701,000 
North Derbyshire 13,414,000 
South Derbyshire 3,318,000 
Nottinghamshire ... 17,983,000 
Leicestershire 3,671,000 
Shropshire... 497,000 
Cannock Chase... 5,252,000 
North Staffordshire 5,752,000 
South Staffordshire 743,000 
Warwickshire ies wae onad oak ae 7,286,000 
TONNE cade abe: Kis he, svn. ae oe oe 17,000 
Forest of Dean 676,000 
Somerset 597,000 
Kent iy abe 1,094,000 
South Wales ... 14,231,000 
Scotland... 21,837,000 
Total 164,660,000 


Perhaps the most significant feature of 
these awards is the substantial amount 
which South Wales has received. A number 
of less profitable districts have also received 
a larger sum than appeared probable, 
whereas the more profitable districts, as, 
for instance, Leicestershire, are below public 
anticipation. In the case of Northumberland, 
Lancashire and Cheshire, Cannock Chase, 
Warwickshire, South Wales and Scotland, 
the awards exceeded Stock Exchange figures 
but were roughly the same in the case of 
North Wales, North Staffordshire and Kent, 
but below in respect of Durham, Yorkshire, 
North Derbyshire, Nottinghamshire and 
Leicestershire. As the total claims under 
Stage II amounted to £270 million, against 
the global figure of £164,660,000, a reduction 
of 39 per cent was necessary. As a general 
line, the districts nearest to the average of 
61 per cent of these claims are North Derby- 
shire, Warwickshire, Lancashire and South 
Wales, whilst those below the average are 
Kent, Leicestershire, Scotland and Notting- 
hamshire. Those well above are Northum- 
berland, Durham and Yorkshire. 

The work of the final stage, known as 
Stage III, is the division by the eight 
District Valuation Committees of the com- 
pensation among about 700 ownerships. It 
is now proceeding. Each colliery company 
has to submit to the Ministry of Fuel and 
Power a statement of all its assets, which 
vest automatically in the National Coal 
Board, or which may vest under options to 
be exercised by the Board or the colliery 
company, this being in the form of a schedule, 
constituting a “compensation unit,” to be 
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valued by the Valuation Committee in whose 
district it is. That is to say, the District 
Valuation Committees have the work of 
dividing up the amounts allotted, among 
the compensation units in twenty-one dis- 
tricts, deciding upon the valuations sub- 
mitted to them by the respective colliery 
owners’ valuers. In the event of non-agree- 
ment respecting any valuation, the matter 
will be decided by an official referee appointed 
by the Ministry of Fuel and Power. It will 
probably be two or more years before the 
work yet to be carried out is completed and 
the compensation becomes available. 


THE CoAL RESOURCES OF THE 
COMMONWEALTH 


Valuable details as to the coal resources 









61 


of the British Commonwealth of Nations 
were given by Mr. C. Augustus Carlow at the 
fourth Mining and Metallurgical Congress, 
held at Oxford on July 14th. He estimated 
them to amount to 329,290,000,000 tons, 
which, at the current annual output of 
300,350,000 tons (which is about the present 
average output—about a quarter of the 
world’s annual production) would last for 
about 1100 years. But he urged that a 
detailed survey was necessary to determine 
the extent of the tonnage which could be 
procurable by actual mining practice of 
coal of such quality as was economically 
workable and saleable in the world’s mar- 
kets. Such a survey, he was of the opinion, 
would reveal that a much less amount of 
such coal existed. 


The British [ron ‘and Steel Industry 
in 1949 


No. I 


PeROUGHOUT the whole of last year the 
British iron and steel industry remained 
uncertain about its future ownership. Views 
as to the merits and demerits of State control 
continued to be freely expressed, both inside 
and outside Parliament, but before 1949 
ended and Parliament was prorogued, the 
Iron and Steel Bill had received the Royal 
Assent. Nevertheless, there was some satis- 
faction over the compromise reached between 
the Government and the House of Lords that 
the Act should not become effective until 
after the General Election, which takes place 
on February 23rd next. 

In many industries such uncertainty as 
has prevailed might have had much more 
serious consequences than have been mani- 
fest in the British iron and steel industry 
during the past twelve months. At the 
beginning of last year it was possible to 
report that steel production in 1948, totalling 
14,877,000 tons of ingots and castings, was 
the highest ever recorded. That praise- 
worthy achievement could not pass unnoticed 
in times of such economic difficulty as the 
country is experiencing and, despite their 
political aspirations, there were several 
Members of the Government who acknow- 
ledged that the efforts of iron and steel 
managements and workers provided a par- 
ticularly bright spot in a darkened economic 
horizon. In 1949 the iron and steel industry’s 
efforts were in no way relaxed. Although, 
as we go to press, the final production figures 
have not been announced, it seems likely that 
last year’s output of ingots and castings will 
be found to have been in excess of 
15,500,000 tons. It is therefore not without 
interest to recall that the Economic Survey 
for 1949 stated that “‘ in the most favourable 
circumstances”’ steel output should be 
between 15,250,000 and 15,500,000 tons. 
Supplies of raw materials throughout last 
year were undoubtedly easier, the industry 
was again singularly free from l:.bour troubles, 
the continuous working week remained the 
general practice, but, in view of the threat of 
nationalisation, it could not be said that the 
iron and steel industry was enabled to per- 
form its task under circumstances which were 
wholly favourable. 

In addition to increasing its output in 
1949, however, the British iron and steel 
industry continued to forge ahead with the 
reconstruction programme which, with 
Government approval, it announced in May, 
1946. The “‘ Steel Development Plan,” as 
it is generally known, was designed to expand 





the capacity of the industry from 14,000,000 
tons to 16,000,000 tons annually, and when 
it was drawn up there were hopes that all 
the schemes contained in it might be well in 
hand by the end of 1950. But it was realised, 
of course, that in view of the length of time 
required to complete some of the major 
schemes, it was unlikely that the full results 
of the plan would be seen until 1953. Since 
the plan was first drafted, however, there 
has been a revision of the figure set as the 
target for steel-making capacity, and more 
than a year ago it was agreed between the 
industry and the Government that 18,000,000 
tons should be regarded as the annual total 
requirement of steel, of which 500,000 tons 
would be imported. It is true that the 
reconstruction plan, as originally designed, 
still stands, though it was then primarily 
a programme of replacement. But in view 
of the increased total requirement of steel it 
must be regarded, temporarily at any rate, 
as a programme of extension, which indicates 
that the economic life of some of the older 
plant in this country has been lengthened. 

The programme includes reconstruction 
and expansion schemes in all the steel- 
making areas of Great Britain, and at the 
end of 1945 it was estimated that those 
schemes would represent a capital investment 
of no less than £168,000,000. In the inter- 
vening years, however, costs have risen 
considerably. There is no official index 
available by which the rise in the cost of 
steel-making equipment can be accurately 
determined, but it has been suggested by the 
British Iron and Steel Federation that the 
increase since 1945 may reasonably be 
reckoned as about 40 per cent. Costs of 
building and constructional work have also 
risen, so that, in all, the steel industry’s 
development plan now represents the capital 
investment of a sum far exceeding 
£168,000,000. Figures made available this 
week, in fact, indicate that the expenditure 
during the past four years alone has totalled 
£118,000,000. 

It is worthy of note that the implementa- 
tion of the plan has nowhere interrupted the 
output of the iron and steel industry, and 
during last year more of the additional plant 
came into operation. Before the end of the 
year two-thirds of the schemes suggested 
in the plan had been approved, and work on 
most of them was making good progress. 
Among work already completed there may 
be mentioned the new ore-unloading and 
treatment plant of Dorman, Long and Co. 
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Ltd.; an ore-preparation plant at the Corby 
works of Stewarts and Lloyds, Ltd.; coke 
ovens and a blast-furnace of the Consett 
Iron Company; a new blast-furnace at the 
Clyde ironworks of Colvilles, Ltd.; and a 
new melting shop at the Appleby Frodingham 
works. In what follows we present some 
details of the work which was being done 
during 1949 on some of the schemes specified 
in the steel development plan. They do 
not cover by any means all that was taking 
place, but are sufficient to convey an 
impression of the magnitude of the task in 
which the British iron and steel industry has 
continued to be actively engaged during the 
past year. 

Among the steel plants in the Black 
Country is that of Round Oak Steel Works, 
Ltd., at Brierley Hill. In this area, of course, 
there is no local ore. It is, nevertheless, a 
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19IN MORGAN BILLET MILL IN COURSE OF INSTALLATION—JOHN LYSAGHT’S SCUNTHORPE WORKS, 


neighbourhood in which the steel consump- 
tion is considerable, with the result that large 
quantities of steel scrap are readily available. 
Steel at the Round Oak Works, therefore, is 
produced principally by the cold pig and 
scrap process. The existing ingot capacity 
of the plant is 160,000 tons a year, but that 
figure will be increased to between 250,000 
tons and 300,000 tons when the modernisa- 
tion scheme, now in progress, is complete. 
The reconstruction project which is being 
carried out by this company includes the 
installation of a new melting furnace plant, 
an extension to the existing scrap bays and 
the installation of a 37in cogging mill and a 
cross-country mill. Work on all these 
items proceeded throughout last year, and 
it is expected that the new steel melting 
capacity will shortly be available. The 
melting shop building, an interior -view of 
which is reproduced in Plate 11, is 786ft 
long and 108ft high, and has a combined 
furnace and casting bay span of 150ft. The 
plant consists of five 100-ton venturi-type 
open-hearth furnaces, equipped with water- 
cooled skewbacks, door jambs and lintels, 
and water-cooled blocks. These furnaces 
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are designed for cold metal charging and are 
producer-gas-fired, each of them being fully 
instrumented. Waste-heat boilers which 
are fitted to all the furnaces will, it is antici- 
pated, raise almost enough steam to meet the 
requirements of the steel works. 

The main scrap bay, running the full 
length of the melting furnace building, has 
a span of 120ft, and the scrap when loaded 
into boxes is lifted on to the platform by a 
box-handling device fitted to each of four 
magnet cranes. Overhead swivelling charg- 
ing machines have been provided for the 
melting shop. The company’s intention 
is to make ingots 3} tons in weight, which 
will be cast on to ingot bogies and then con- 
veyed to the stripping bay adjacent to the 
new soaking pits. The four existing soaking 
pits are being retained, and three additional 
one-way-fired pits, which are now being 





constructed, will give an increased capacity 
of approximately 2200 tons of hot ingots a 
week for rolling down. 

The 37in cogging mill which is being added 
to the plant of Round Oak Steel Works, Ltd., 
will roll down the 33-ton ingots to 4in blooms 
when required, the majority of blooms 
being about 70 square inch in cross-sectional 
area. The cogging rolls are 8ft long, and the 
mill is equipped with side guard manipu- 
lators with tilting fingers on both sides. 
Roll changing is effected by means of a skid 
roll change rig, and the roll necks are pressure- 
grease lubricated. Scale from under the 
rolls is cleared to a settling pit by water flush, 
the scale at the scale pit being removed by a 
grab crane direct into railway wagons. The 
mill is serviced by a 60-ton overhead crane. 
The bloom shears are steam hydraulic of the 
up-cut type, and the run-out roller gear is so 
arranged that the hot blooms can be sent to 
the existing 28in mill reheating furnaces. 
Alternatively, they can be directed to the 
hot banks for despatch to the other mills. 

To replace the present 12in and 8in mer- 
chant mills, a new cross-country mill is 
being erected at the Round Oak Works. It 
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consists of an 18in three-high cogging or 
bolting-down mill, which will take the blooms 
from the 37in cogging mill, seven stands of 
16in two-high mills, and two stands of |(in 
two-high mills. The 16in and 10in mills are 
equipped with variable-speed motors giving 
a rolling speed ratio of 2 to 1, with finis)ing 
speeds of up to 1350ft per minute in the | (in 
mills and up to 1200ft per minute in the ! 6in 
mills. These latter mills are provided with 
skew-Y roller gear tables for transferring the 
material from stand to stand. A double. 
sided mechanical cooling bed 180ft long by 
40ft wide will deal with bars from the mills, 
and is to be arranged in three sections on 
each side. The sections can operate separately 
or together as required by the length of the 
bars. The cross-country mills, like the new 
cogging mill, are electrically driven with 
power taken from the public supply. 


LTp 


At its Normanby Park Works, at Scun- 
thorpe, Lincolnshire, John Lysaght’s Scun- 
thorpe Works, Ltd., is carrying out a plan 
of modernisation and expansion which, it is 
estimated, will cost about £11,000,000. The 
intention here is to increase the ingot output 
of the plant to 10,500 tons a week, and to 
produce blooms, slabs, billets and sheet bar 
in high-grade steels. 

The scheme includes the provision of a 
new battery of twenty-three Woodall Duck- 
ham coke ovens—which will bring the total 
capacity to ninety-three ovens—more coal 
crushing plant, and the addition of one 
primary cooler and one saturator to the 
by-product plant. The handling of raw 
materials is being reorganised by the installa- 
tion of a stocking and reclaiming plant 
adjacent to existing ore-crushing and sinter- 
ing plants, and ironstone from the crushers 
and screens will be delivered directly by a belt 
conveyor system either to the blast-furnace 
bunkers or into stock as required. The 
present method of feeding by locomotive 
and wagons on a gantry will thus be 
superseded. 

The blast-furnace plant is being increased 
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BLAST-FURNACE IN COURSE OF CONSTRUCTION—JOHN LYSAGHT'S SCUNTHORPE WORKS. LTD. 
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by one furnace, built by Ashmore, Benson 
Pease and Co., Ltd., and three hot-blast 
stoves supplied by Newton Chambers and 
Co., Ltd. The new blast-furnace has a 
hearth diameter of 22ft 6in and an engraving 
included in Plate 11 shows the progress 
which has been made with its construction. 
To service the furnace a new turbo-blower is 
to be installed, capable of delivering 65,000 
cubic feet of air per minute at 18 lb per square 
inch pressure. At present, gas cleaning is 
effected by the use of washing towers giving 
a semi-clean gas, but this system is to be 
replaced by a Lodge-Cottrell electrostatic 
plant which will deal with 10,000,000 cubic 
feet of blast-furnace gas per hour and will 
clean down to 0-008 grains per cubic foot. 
By means of these additions to its existing 
blast-furnace plant, the company expects to 
increase its output of pig iron to between 
7000 tons and 7500 tons a week. 

Another part of the expansion scheme 
which is now being carried out at John 
Lysaght’s Scunthorpe Works is concerned 
with the steel melting shop. Here the building 
is being extended at its south end to accom- 
modate an additional 120-ton fixed furnace. 
It is proposed also to enlarge three existing 
furnaces, each of 65 tons’ capacity to 120 tons, 
and to install four new 175-ton electric over- 
head ladle cranes, which will handle the 
120-ton heats tapped into single ladles. At 
present, the melting shop casting bay has a 
span of 54ft 6in, but this is to be increased 
to 70ft 6in, and a new stripping bay, running 
parallel to the casting bay, is being erected. 
There are various other modifications and 
additions planned for this particular depart- 
ment of the works, and when the melting 
shop plant is complete it will consist of nine 
furnaces and two mixers, capable, it is stated 
of an average weekly output of 10,500 tons of 
ingots. 

The existing cogging and finishing mills, 
in parallel, were installed in Lysaght’s 
Scunthorpe Works in 1912, and when the 
reconstruction scheme was drawn up it was 
decided to replace them with blooming and 
billet mills in a continuous line. The bloom- 
ing mill, supplied by Davy and United 
Engineering Company, Ltd., is a 42in centres 
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reversing mill, driven by a 6650 h.p. motor, 
62/150 r.p.m., and it will service a six-stand 
19in Morgan continuous billet mill, via an 
intermediate bloom shear. The billet mill, 
the installation of which is now well on the 
way to completion, is illustrated in an 
accompanying engraving. It is to be powered 
by a 4000 h.p. motor, 3-3kV, 595 r.p.m., of 
the slip-ring induction type, driving through 
a gearbox to the roll stands. One feature of 
the new mill is the electrically operated 
continuous shear, which takes the place of 
the orthodox steam-driven shear. Between 
the cogging mill and the first stand of the 
billet mill a four-sided hot deseaming machine 
is being incorporated in the production line. 
Ingots for delivery to the mills will be 
reheated in three Stein and Atkinson auto- 
matically controlled recuperative soaking 
pits of four cells each. Each cell has a 
capacity for eighteen 4-ton ingots, and pro- 
vision is being made for an additional pit. 
The pits are to be worked as dry pits on 
coke breeze bottoms, and will be serviced 
by two 6-ton electric overhead charging 
machines. The heating medium will be a 
controlled mixture of blast-furnace and coke- 
oven gas. 

When these mills first come into operation 
they will deal with 10,500 tons of ingots 
weekly, but there will be capacity for a much 
larger tonnage if required. The products 
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will be blooms, slabs, billets and sheet bar, 
and adequate cooling capacity is being 
provided for the rolled materials. All the 
rolled products will be delivered to a parallel 
storage bay having a floor space of 50,000 
square feet, where they are to be stacked for 
cooling and then passed along a flow line 
for inspection, cutting to length, and any 
treatment, such as deseaming or chipping, 
before final despatch. 

A matter to which careful attention is 
being given in the Scunthorpe modernisation 
project is the “‘ traffic flow’ system, which 
has been planned to ensure a controlled cycle 
of traffic services to and from all departments 
of the works. In addition, the steam and 
electricity generating facilities are being 
completely remodelled. Three Foster Wheeler 
high-pressure boilers, fired by blast-furnace 
gas, are being installed, and two new turbo- 
alternators of 5000kW rating are to be pro- 
vided. The civil engineering work necessi- 
tated by these extensions at Scunthorpe is 
being carried out by the Demolition and 
Construction Company, Ltd., the steel build- 
ings being fabricated and erected by John 
Lysaght’s Bristol Works, Ltd. Richardsons, 
Westgarth and Co., Ltd., is responsible for 
the steam and electric power installation. 
At present it is expected that the whole 
reconstruction project will be completed by 
the end of 1952. 


(To be continued) 


Shipbuilding and Marine Engineering 
in 1949 


No. I1—(Continued from pagye 9, January 6th) 


PASSENGER AND CARGO SHIPS 
yes refrigerated cargo liners carry- 
ing passengers which were completed dur- 
ing the period under review were the “ Port 
Brisbane ”’ and the “ Port Auckland,” both 
of which were built on the Tyne for the Port 
Line, Ltd., of London, which is a leading 
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PASSENGER AND CARGO LINER ‘* PORT 


BRISBANE ”’ 


shipping company engaged in the carriage 
of frozen and chilled cargoes from Australia 
and New Zealand to this country. The 
“Port Brisbane” is illustrated below. 
She was built by Swan Hunter and 
Wigham Richardson, Ltd., at the Wallsend 
shipyard, and was engined with two Wall- 
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send-Doxford opposed-piston oil engines 
built by the Wallsend Slipway and Engineer- 
ing Company, Ltd. 

The principal dimensions of the “ Port 
Brisbane ” are as follows :—Length overall, 
559ft 10}in ; breadth moulded, 70ft ; loaded 
draught, 29ft 4%in, with a measurement of 
about 11,941 tons. With an engine 
output of 13,300 s.h.p. the service speed is 
about 17 knots. 

An interesting part of the design 
is the treatment of the superstructure of 
the bridge front and funnel, which is both 
original and distinctive. The whole of the 
bridge front from the upper deck is swept 
upwards and backwards, in a graceful curva- 
ture to the wheel-house, the profile being 
gradually eased aft to the level of the navigat- 
ing bridge deck so as to form a casing top. 

The accommodation provided for twelve 
passengers and the officers and crew is of a 
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Another interesting passenger and cargo 
ship of the year was the twin-screw geared 
turbine steamer, ‘“‘ Golfito,” which was 
designed and constructed by Alexander 
Stephen and Sons, of Linthouse, Glasgow, 
for Elders and Fyffes, Ltd. After carrying 
out trials on the Clyde she proceeded early 
in December to Avonmouth, where she 
embarked passengers for her first voyage to 
Trinidad and Barbados, and through the 
Panama Canal to Rio Golfito, on the Costa 
Rican coast, where she will load bananas 
for the European market. 

A view of this fine steamer is reproduced 
below. Her principal dimensions are as 
follows: length 415ft, breadth 62ft, and 
depth 35ft. She is designed for a service 
speed of 17} knots. 

The passenger accommodation is designed 
for ninety-nine passengers and some children. 
All cabins are fitted out to American stan- 
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operated division doors, and automatic fire 
alarms and detecting systems. 

The propelling machinery comprises a 
twin-screw arrangement of double-reduction 
geared steam turbines with an output at 
service speed of 10,000 s.h.p., taking high 
pressure superheated steam from three 
Babcock and Wilcox water-tube oil-fired 
boilers, which have Bailey automatic com. 
bustion controls. 

During the trials over the measured mile 
a speed of 19 knots was recorded and after. 
wards extended endurance and consumption 
trials were successfully completed. 


Some Cross-CHANNEL AND COASTAL Snips 


Early in the year Harland and Wolff, 
Ltd., of Belfast, delivered two 5000-ton 
motor vessels for the London Midland 
Region Royal Mail route of British Railways, 
between Holyhead and Kingston (Dun 





ELDERS AND FYFFES’ 


high order, and is arranged in the deck- 
house and the bridge “tween decks. The 
heating and ventilation of the accommo- 
dation space was entrusted to the Norris 
Warming Company, Ltd., of Newcastle-upon- 
Tyne. 

Interest attaches to the special insulation 
and fittings in the refrigerated compartments 
carried out by Gregson and Co., Ltd., of 
London. A mixture of fibre-glass and cork 
was used as the insulating medium and is 
retained in position by means of Birmabright 
aluminium alloy sheets. 

The refrigerating machinery consists of 
three J. and E. Hall electrically driven CO, 
compressors with brine pumps and cooling 
batteries. For the circulation of the cold 
air “Axia” fans are used. The deck 
machinery includes a Clarke Chapman wind- 
lass, and two warping winches, all elec- 
trically driven, and a Hastie electrically 
operated steering gear with two Laurence 
Scott driving motors. The hatches are of 
the “ Macanking” patented steel cover 
design, and are served with sixteen derricks 
and a 60-ton derrick, all with Laurence Scott 
and Electromotors, Ltd., electric winches. 
There is, in addition, 2, 3-ton crane by the 
Clyde Crane and Engineering Company, 
Ltd. 

The “ Port Auckland ” is a sister ship in 
design and construction, built by R. and W. 
Hawthorn Leslie and Co., Ltd., at Hebburn- 
on-Tyne. 


dards, with a private toilet and shower to 
each state room. The dining-saloon and 
public rooms are particularly spacious and 
other rooms include a social hall, a cocktail 
bar, and a writing room. The social hall 
is equipped with a cinema and this room 
opens out on to the after deck, where a 
swimming-pool is provided. The accommo- 
dation for officers and crew is of high 
standard, with separate rooms for the officers 
and two or three-berth rooms for the crew. 

The cargo spaces are arranged in a series 
of ’tween decks, as is usual in banana 
ships; they are completely insulated with 
fibre-glass fire-resisting material, which is 
kept in place by Birmabright light alloy 
sheeting. The refrigerating installation was 
designed by J. and E. Hall, Ltd., of Dartford, 
and operates on the freon principle, with 
brine coolers and electric fans on each 
*tween deck. Side ducts made of Birma- 
bright. sheeting lead the cooled air through 
the fruit cargo. A central control system 
for the closed cooling circuit is provided. 

In the passenger accommodation the 
sides of the hull and the deck-houses are 
insulated by fibre-glass against the heat 
of the Caribbean sun, and fire protection 
has received careful attention. e main 
staircases are constructed in steel and the 
cabin bulkheads are made of Marinite asbes- 
tos fibre, with light steel fireproof doors. 
The whole of the accommodation is divided 
into fire-insulating zones, with electrically 
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Laoghaire). They were the “ Hibernia ” 
and the “Cambria,” each vessel designed 
to carry 2000 passengers. There are 
berths and cabins for 436 persons in 
the first and third-class accommodation. 
These ships are the largest cross-channel 
vessels in the British Isles. 

Their principal dimensions are as follows : 
length overall, 397ft, length between per- 
pendiculars, 375ft, breadth moulded 54ft, 
and depth to main deck, 19ft 6in. Their 
measurement is about 5000 gross tons. 

The photograph reproduced on Plate 12 
shows the “Hibernia” and the raked, 
rounded stem, the cruiser stern and the two 
masts and the single low funnel may be 
noted. 

There are two complete steel decks, 
lower deck forward and aft of the machinery 
spaces, poop, promenade and forecastle 
decks, boat-deck and the top of the houses 
deck joining the forward and astern navigat- 
ing bridges. A semi-balanced rudder aft 
and a bow rudder are fitted, for use when the 
ship is going astern. They are operated by 
electro-hydraulic steering gear. There are 
two cargo holds, with ’tween decks forward 
for the carriage of motor-cars, while the 
*tween deck space aft and one of the ’tween 
deck spaces forward are arranged alter- 
natively for the carriage of cargo or pas- 
sengers. The passenger accommodation 
is of a very high standard, providing 
first-class cabins in single and two-berth 
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rooms for 166 passengers and accommoda- 
tion for fifty-six in two open-berth rooms. 
In the third-class section there is provision 
for 154 passengers in two and four-berth 
rooms, With two additional open-berth 
cabins for sixty passengers. 

The public rooms include a first-class 
jounge and smoke room and a dining-saloon 
for sixty persons on the main deck. There 
is a third-class lounge and dining-saloon 
for seventy-eight passengers. 

The propelling machinery comprises a 
twin-screw arrangement of trunk-type, two- 
stroke, single-acting diesel engines of the 
latest Harland and Wolff design. Each 
engine has eight cylinders, with a bore of 
530mm and a stroke of 820mm, and 90 per 
cent of full engine power is sufficient for a 
service speed of 21 knots. The electric power 
for domestic and auxiliary uses is furnished 
by three 200kW diesel engine generating 
sets and one 40kW emergency set, all of 
Harland and Wolff design. Two oil-fired 
Clarkson thimble-tube boilers of the builders’ 
manufacture supply steam for heating and 
for domestic requirements. A fuller descrip- 
tion of the “ Hibernia’ will be found in 
our issue for April 22nd, 1949. 

Two other interesting coastal ships com- 
pleted during the year were the “ Princess 
Marguerite ’’ and the “ Princess Patricia,” 
which were designed and built by the Fair- 
field Shipbuilding and Engineering Company, 
Ltd., of Govan, Glasgow, for the Vancouver, 
Seattle and Victoria service of the Canadian 
Pacific Railway Company. A view of the 
“Princess Marguerite” is reproduced in 
Plate 12. 

The principal particulars of these two 
ships are as follows: length overall 368ft, 
length between perpendiculars 355ft, breadth 
moulded 56ft, and depth to main deck 20ft. 
The gross tonnage is approximately 6000. 
They are propelled by modern turbo-electric 
machinery and have a service power of 
15,500 s.h.p., corresponding to a service 
speed of 23 knots. As will be seen from our 
illustration, the ships have a raked stem 
and a cruiser stern of the builders’ hard 
chine type, with two masts and two funnels. 
Each ship is designed to carry 2000 passengers. 

The passengers are accommodated on the 
upper, promenade and boat-decks, and 
thirty-eight double-berth cabins are pro- 
vided as well as eight de luxe cabins and 
five special rooms on the upper deck. At 
each end of the upper deck there is a social 
hall, the passenger embarkation doors being 
arranged in the forward hall. At the for- 
ward end of the promenade deck there is 
an observation room, and at the after end a 
coffee bar. The boat-deck has a ball room 
at the after end and a smoke room forward. 
Restaurants are also provided. 

Provision is made for carrying cargo 
as well as motor vehicles. All public rooms 
and the crew accommodation are ventilated 
on the Thermotank principle, and the 
whole of the accommodation is heated by a 
Dunham low pressure system, with convec- 
tor radiators. Complete fire-fighting and 
detection equipment is fitted and there are 
ten steel lifeboats, with 190 buoyant rafts, 
designed to meet Canadian safety require- 
ments for this class of coastal vessel. 

The propelling machinery is of particular 
interest, as it is of the twin-screw turbo- 
electric type, and was designed and built 
by the British Thomson-Houston Company, 
Ltd., of Rugby. Each unit consists of a 
6000kW, 3150 r.p.m., 3200V, three-phase, 
52-5 eycle, two-pole, turbo-alternator set, 
supplying current to a 7750 s.h.p. single- 
unit, 28-pole, 225 r.p.m., synchronous pro- 
pulsion motor. There are two exciters, 


THE ENGINEER 


each of which is mounted in tandem with 
and flexibly coupled to one of the two 
350kW auxiliary turbo-generator sets. Elec- 
tric power for these and other auxiliary 
purposes is furnished by two Allen 400kW 
turbo-generator sets, taking steam from the 
main boilers at 250 lb pressure and 800 deg. 
Fah. final temperature. There are also one 
auxiliary 200kW Allen self-contained gene- 
rator for port use and two 110V 50kW 
motor-driven alternators for lighting and 
various small motors. 

The boiler plant consists of four Fairfield- 
Johnson single-flow water-tube boilers, oil- 
fired, which are fitted with Melesco single- 
pass damper-controlled superheaters. The 
working pressure at the boiler stop-valve 
is 300 lb per square inch gauge, with 810 
deg. Fah. The forward starboard boiler 
has a Drayton desuperheater and all necessary 
connections for use when the auxiliary boiler 
is being cleaned. Economisers are fitted 
in the uptakes of all the four main boilers, 
Auxiliary steam for the standby turbo- 
generator set oil-fuel units and hotel ser- 
vices is provided by one Howden-Johnson 
single-ended, combined fire-tube and water- 
tube boiler, designed for a safety valve 
pressure of 125 lb per square inch. 

Towards the end of June, a further addi- 
tion to cross-channel packets was made 
by the delivery by Denny Bros, and Co., 
Ltd., of Dumbarton, of the “Maid of 
Orleans,”’ which was designed and constructed 
for the Folkestone-Boulogne services of 
British Railways Southern Region. A view 
of this ship is reproduced in Plate 12. She 
is a good-looking ship, with raked and 
rounded bows, a short, streamlined funnel 
and two masts. The novel arrangement of 
the bridge and deck-houses may be noted. 
She is fitted with a balanced rudder and a 
bow rudder, both of which are operated 
by Brown Bros. electro-hydraulic steering 
gear. Her principal dimensions are as 
follows : length overall 341ft, breadth 
moulded 50ft, and depth moulded to main 
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deck 18ft, with a measurement of 3777 
gross tons, while her draught loaded is 
12ft 6in. 

The vessel can carry 1400 passengers, 
with a crew of about seventy-six, and pro- 
vision is made for carrying from twenty-five 
to thirty motor-cars, as well as mails and 
baggage. The passenger accommodation 
includes a comfortable observation lounge 
on the boat-deck, with a spacious restaurant 
on the upper deck, designed to seat 118 
first-class passengers. There is also a first- 
class smoke room and bar and there are 
two cabins de luxe on the boat-deck, with 
private cabins on the main deck. The third- 
class accommodation comprises a general 
lounge and smoke room and other lounges 
with a bar and buffet. 

The propelling machinery consists of a 
twin-screw arrangement of Parsons geared 
turbines with a combined output of 11,000 
s.h.p. at 275 r.p.m., and is designed for a 
speed of 21 knots, although the usual 
service speed will be between 17 and 18 
knots. A Denny-Brown stabiliser is fitted. 
It should prove of value in rough weather 
in the Straits of Dover. 

Steam is supplied for propulsion and auxi- 
liary purposes from two Foster Wheeler 
“D” type water-tube boilers, designed for 
a working pressure of 250 Ib per square inch, 
with a superheater outlet temperature of 
500 deg. Fah. The electric power for auxi- 
liary and domestic use is furnished by two 
turbo-generators, each of 300kW capacity, 
and one 250kW diesel-engine-driven genera- 
tor set. They were supplied by Peter 
Brotherhood, Ltd., and the dynamos by 
Lancashire Dynamo and Crypto, Ltd. 

Another cross-channel ship of the year 
was the “‘ Car Ferry,” built and engined by 
S. A. John Cockerill, of Hoboken, for the 
Ostend-Dover service of the Belgian Marine 
Administration. A fuller description of this 
ship and also of the “Maid of Orleans,” 
referred to above, was given in our issue of 
July 1st last. 


(T'o be continued) 


Aeronautics in 1949 


No. II—(Continued from page 12, January 6th) 


| Ses the first part of this review we described 
briefly some of the new British aircraft, 
civil and military, which made their appear- 
ance during 1949. As was indicated, all 
new types, except a few light aircraft and 
helicopters, are to be propelled by jet or 
propeller-turbine power units. The trends 
of gas turbine design in its broader aspects 
are discussed and described in other review 
articles in this issue, but aircraft and 
land turbine units differ widely, for obvious 
reasons, and so it may not be out of 
place to refer briefly to some of the aircraft 
gas turbine developments of the year. 
Though intense development was in hand 
by all British manufacturers of aircraft 
turbine engines, the year was not notable 
for the announcement, or, at any rate, the 
release of descriptive details, of many new 
units, unless we include the duplication of 
units to form twin-coupled power plants, 
some examples of which are illustrated here- 
with. Development of the well-known de 
Havilland ‘‘Goblm” and “Ghost” and 
Rolls-Royce ‘‘ Derwent”? and “‘ Nene”’ jet 
engines continued. Of two new jet units 
announced, one was seen at Farnborough, 
installed in the English Electric ‘‘ Canberra ”’ 
bomber. This, the Rolls-Royce “ Avon,” 
is an axial-flow unit of considerable power, of 


which full details ‘are not yet available. 
The other is a Canadian production, the 
A. V. Roe, Canada, Ltd., ‘‘ Orenda,’’ an 
axial-flow unit comparable with the “‘ Avon ”’ 
in size and power. There has been much 
speculation about the thrust of the “‘ Avon,” 
estimates ranging from 5500 lb to 8000 lb. 
It has now been disclosed by the Air Ministry 
that the ““ Avon”’ engines for the ‘‘ Canberra ” 
are rated at 6500lb thrust. The makers 
claim this figure to be at least 1000 lb greater 
than that of any other engine yet announced 
in either Europe or the United States. 

The year was notable for the number of 
turbine engines which successfully passed 
type and endurance tests at increased ratings, 
indicating a high order of reliability for this 
type of power plant. The “ Goblin” now 
has a period between overhauls of 600 
hours, and other engines have been passed 
for overhaul periods which are of the same 
order. 


CouPLED UNITS 


The coupling in pairs of high-powered 
engines by gearing to drive contra-rotating 
propellers, once the problems concerned with 
the design of the gearing and controls have 
been overcome, is a device which is useful in 
many ways. It permits practically the 
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doubling of the power of an engine without 
the need for redesign, and it produces a 
power plant which is of a convenient shape 
to fit into wings. The first flight of the piston- 
engined “ Brabazon”’ was the culmination 
of many years’ work on such a coupled unit 
by the Bristol Aeroplane Company. Before 
the four “‘ Centaurus ” 


coupled units, each 
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of the single ‘‘ Proteus ’’ engine was given 
in our issue of September 2, 1949. A note- 
worthy feature of the ‘“‘ Proteus,” which it 
shares with other Bristol propeller turbines, 
is the mechanical separation of the propeller 
and compressor turbines, sometimes referred 
to as a “‘ free turbine ”’ arrangement. 

Earlier in the year, in our issue of May 6th 
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at 1270 h.p. plus 385 lb jet thrust at take-of 
The ‘ Double Mamba” is used in the 
Fairey “17” anti-submarine naval air: ‘raft, 
illustrated in the first part of this article. 
Single “Mamba” units were installed jp 
the “Apollo” and in an _ experimental 
‘* Dakota ”’ aircraft during the year. 

The third twin unit illustrated her: with 





COUPLED BRISTOL ‘* PROTEUS" 


pair giving 5000 h.p., were flown in this 
aircraft, more than 1000 hours of bench 
testing were run, and a further 400 hours 
were completed on a test rig made to repro- 
duce as closely as possible a section of the 
aircraft wing. Following this work on the 


we described and illustrated the Armstrong, 
Siddeley ‘‘ Double Mamba ”’ coupled engine. 
It will be recalled that the ‘‘ Mamba” has 
a particularly small frontal area, due to the 
use of an axial-flow compressor. This advan- 
tage is shared by the ‘“‘ Double Mamba,” 


7000 H.P. PROPELLER TURBINE 


is the coupled Napier ‘“ Naiad”’ propeller 
turbine. This power plant is a similar com- 
bination of two independent units driving 
co-axial airscrews. At present the coupled 
“ Naiad”’ is rated at a maximum of 3415 
equivalent h.p. This unit also is extremely 





ARMSTRONG SIDDELEY ‘*‘ DOUBLE MAMBA"’ 


“Centaurus” piston engine, the company 
has now reached an advanced stage of 
development with a coupled “ Proteus ”’ 
propeller turbine unit, to go into the 

‘Brabazon II” and the Saunders Roe 
Ss. R.45 “ Princess ”’ flying-boats. The coupled 
“ Proteus” power plant, illustrated above, 
is rated at some 7000 h.p. A full description 


which is very small and compact for its 
power output. As it is possible to shut down 
and restart either unit independently of the 
other, the combination of two engines gives 
a greatly enhanced overall performance, by 
improving fuel consumption when cruising 
at low power. Each unit of the twin arrange- 
ment, which we illustrate herewith, is rated 


PROPELLER TURBINE 


compact, having a height of no more than 
30in, and is therefore well suited for installa- 
tion in the wings of medium and _ large 
aircraft. 


A MepiumM-PowER PROPELLER TURBINE 


The Rolls-Royce “ Dart ” propeller turbine 
engine, illustrated herewith, successfully 
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passed a type test at 1000 h.p. and later in 
the year a further test at 1250 h.p. The 
makers say that development is proceeding 
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‘Comet ”’ jet airliner for the installation of 
two rocket motors for use when an assisted 
take-off is necessary—for example, from 


COUPLED NAPIER **‘ NAIAD*’’ PROPELLER TURBINE 


to increase the power to 1400 h.p. This news 
is of interest, as the Vickers “ Viscount,” 
now on order for B.O.A.C. and B.E.A., is 
to be equipped with four “‘ Dart ’’ engines. 
This aircraft was granted a Certificate of 
Airworthiness during the year, becoming the 
first turbo-propeller airliner to be so licensed. 
The ‘‘ Dart” engine has seven radially 
disposed combustion chambers and a centri- 
fugal two-stage compressor, and follows the 
simple design of propeller turbine unit in 
which the propeller is driven from the 
compressor shaft through reduction gearing. 
REHEAT 

Reheat, or “‘ after-burning,”’ as it is ‘some- 
times termed, formed the subject of develop- 
ment during the year. By this process, 
which involves the injection and burning of 
additional fuel in the jet pipe of a jet engine, 


a temporary increase of thrust is made. 


possible. For fighter aircraft, in particular, 
such an increase in thrust, even though of 
short duration, should be of much value. 
The system was demonstrated at the 8.B.A.C. 
Display at Farnborough, when aircraft 
arranged for the use of reheat, a Gloster 
* Meteor ” with Rolls-Royce “ Derwent 5” 
engines, and a de Havilland ‘“ Vampire ”’ 
with a “‘ Goblin ” engine, showed remarkable 
spurts of speed and climbing capacity upon 
turning on the reheat. 
A Rocket Motor 

As was mentioned in the first part of this 

review, provision is made on the de Havilland 


tropical high-altitude aerodromes. We illus- 
trate herewith the de Havilland “ Sprite,” 
the rocket motor developed by the company 


for this and other purposes. In the opinion 
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in the first instance on extensive German data 
and experience. The “ Sprite ” gives a total 
impulse of 55,000 Ib-sec. The thrust “ die 
away’ (arbitrarily quoted as from 5000 Ib 
at nine seconds to 3000 lb at twelve seconds) 
is adjustable, and it is also possible to adjust 
the unit to give lower maximum thrusts, 
down to 3500 lb, for longer periods. 

Thrust is obtained by allowing a catalytic 
agent—in this case either sodium or calcium 
permanganate—to react on a solution of 
hydrogen peroxide of 80 per cent concentra- 
tion. A simiple mechanical design is per- 
missible, the temperatures are low, and only 
one fluid is used at a high flow rate. 

The unit comprises a 39-gallon hydrogen 
peroxide tank connected to a strong chamber 
into which the catalyst is fed and in which 
the reaction takes place. The resulting 
high-velocity jet of superheated steam and 
oxygen is then ejected through a convergent- 
divergent nozzle. The tank for the catalyst 
has a capacity of 24 gallons and is arranged 
to surround the end of the nozzle. Imme- 
diately forward are control valves, and 
around the reaction chamber are nine bottles 
carrying air compressed to 3000 lb pressure, 
to feed the propellents to the reaction 
chamber. Delivery is controlled by the 


. pilot, who can carry out a check at 750 lb 


thrust to satisfy himself that the unit is 
working correctly before the aircraft moves 
off. Also, he is able to shut down the unit 
at any time during the reaction. It is 
pointed out that neither of these safeguards 
could be embodied in a rocket using solid 
fuels. 

The “Sprite” unit can be mounted 
internally in a wing, nacelle or fuselage, or 





ROLLS-ROYCE ‘‘ DART" 


of the de Havilland Company, the type of 
rocket motor required is that which carries 
its own oxygen supply, and the “ Sprite ” 
is of this type, the so-called “ cold ” hydrogen 
peroxide liquid fuel rocket, with adesign based 





De HAVILLAND ‘SPRITE’’ ROCKET MOTOR 


PROPELLER TURBINE 


externally in a streamlined cowling. Its, 
empty weight is 350 lb and charged for use 
it weighs 925 lb. 


en 


FRENCH ScrentTiFic INstRUMENTS.—An exhibi- 
tion of French Scientific Instruments will be held 
at the Science Museum, South Kensington, from 
February 9th to 26th. It is under the patronage 
of the Cultural and Commercial Counsellors to the 
French Embassy in London and has been organised 
by arrangement with the Centre National de la 
Recherche Scientifique, the Office National d’Etudes 
et de Recherches Aeronautiques and other official 
bodies. A number of French instrument manu- 
facturers and research workers are also contribut- 
ing. It is stated that while the emphasis is on 
instruments for physical research, other branches 
of study are represented, including photography, 
medical physics and civil and mechanical engineer- 
ing. There are several chemical exhibits and 
atomic physics is represented by a section contri- 
buted by the Commissariat a l’Energie Atomique. 
Several lectures are to be given during the course 
of the exhibition, which will be open to the public. 
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Gas Turbines in 1949 


No. I 


HE year 1949 must be recorded as 

one of considerable progress in the 
development of gas turbines by British 
firms. Work proceeded satisfactorily on large 
units for research and industrial plants and, 
under the leadership of the Admiralty, on sets 
for naval propulsion and power generation 
in warships. Work was also done on the 





MODEL OF 1000KW GAS 


use of heavier oil fuels, the use of peat for 
gas-turbine-driven generating sets for the 
North of Scotland Hydro-Electric Board, 
and the recovery of industrial waste heat by 
gas turbines. 


W. H. Atuen, Sons anv Co., Lrp. 


In our issue of November llth, we were 
able to announce that the Admiralty had 
placed with W. H. Allen, Sons and Co., Ltd., 
of Bedford, an order for a 1000kW gas turbine 
and generator for base-load operation. The 
set is being designed in collaboration with the 
Bristol Aeroplane Company, Ltd., with whom 
W. H. Allen, Sons and Co., Ltd., has a design 
consultancy agreement. We show in the 
accompanying engraving a model of this set. 

The unit consists essentially of an axial 
compressor with a 4:1 pressure ratio, which 
delivers air to an annular type heat exchanger, 
a compressor turbine and a free power tur- 
bine. A free power turbine, though it com- 
plicates the governing problem, has been 
adopted because it gives a necessary improve- 
ment in performance under part-load con- 
ditions. The generator is to be driven through 
an epicyclic gear. The following figures 
give some idea of the expected performance 
of this set :— 


Maximum continuous sna ip 1000kW 
Ten-minute rating * soe - 1200kW 
Fuel ... Diesel fuel oil 
Estimated fuel consumption at 
full load .. S 1-07 1b per kilowatt- 
hour 
Maximum gas temperature 720 deg. Cent. (tropical 
conditions) 
Operating life ... 50,000 hours 
Overhaul ape 
Major 5,000 hours 
Minor 1,000 hours 


The set, we are given 1 to understand, will 
be designed to operate economically in both 
temperate and tropical conditions and allow- 
ance has been made for the high inlet and 
exhaust losses, which are inevitably associated 
with long trunking in naval shipboard opera- 
tion. The design and construction of this 
interesting new unit is well advanced, and 
it is expected that development running of 
the prototype turbine set will be begun early 
in 1951 on the completion of a preliminary 
test, which will be made in the autumn of 


this year. It will be noted from our illustra- 
tion that the height of the set is little more 
than the normal height of a man, which means 
that it can be conveniently accommodated in 
‘tween deck spaces, and will not require 
special structural arrangements. It is 
possible that the sets may also prove 
useful for peak-load installations and 





TURBO - GENERATOR—ALLEN 


standby units for power-houses and 
industrial works. An endeavour has been 
made to combine in the design the reliable 
qualities of Allen auxiliaries, with the finer 
qualities of aircraft practice, always keeping 
in view the need for reliable service and long 
life. 

In the fuel consumption given above, ample 
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allowance has been made for losses expected, 
as mentioned above, in extensive systems of 
trunking. In normal land practice, a con. 
sumption of the order of 0-6 lb of fuel per 
brake horsepower- hour is anticipated. ‘The 
epicyclic gearing referred to may be assumed 
to be that of the Allen-Stoeckicht type, 
which embodies hardened and ground pinions 
and planets, with a floating annulus, and 
transmits high powers silently owing to a 
low pitch-line velocity. The completion of 
this new gas turbo-generator set will be 
awaited with great interest, for the makers 
hope it will be the forerunner of a series of 
simple small gas-turbine-driven units equ.lly 
suited for use either aboard ship, or for 
industrial installations. 


JoHN Brown AND Co., Lrp. 


During the early part of 1949 testing work 
continued on the 500 b.h.p. open-cycle yas 
turbine, at the Clydebank works of John 
Brown and Co., Ltd. By June last year, 
the set had completed over 1000 hours’ 
running, and a considerable amount of 
information was gathered on the behaviour 
of the open-cycle gas turbine, running for 
long periods in industrial atmospheres. 

About the middle of the year it was 
decided to convert the open-cycle turbine 
unit to a closed-cycle unit, by replacing the 
combustion chamber with an air heater and 
by returning the exhaust from the turbine 
through an intercooler to the inlet to the 
air compressor. The accompanying engrav- 
ing shows the test bed arrangement of the 


* experimental unit working on the closed 


cycle. 

We show a view of the oil-fired air heater 
for this experimental closed-cycle unit now 
being assembled in the shops at Clydebank. 

With the closed-cycle arrangement some 
250 hours’ running have now been completed, 





EXPERIMENTAL 500 JB.H.P. CLOSED -CYCLE GAS TURBINE—JOHN BROWN 
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and, during these tests the performance 
with various grades of oil fuel was carefully 
investigated. In the period under review 
considerable progress was recorded at Clyde- 
bank in the manufacture of the 12,500kW 
closed air-cycle gas turbine constructed under 
licence from Escher Wyss Engineering Works, 
Ziirich, and operating on the Ackeret-Keller 
closed-cycle principle. In many respects 
this turbine is similar to the unit now 
approaching completion of manufacture at 
Zirich for the St. Denis power station in 
Paris for Electricité de France. 

The former turbine will be installed in 
the Carolina Port power station at Dundee 
for the North of Scotland Hydro-Electric 
Board. It will be put to work about the end 
of this year, and it is designed to operate on 
heavy oil fuel of about 18,500 B.Th.U. per 
pound gross calorific value and to be used 
either as a base-load or standby plant as 
may be needed. Work is well advanced, too, 
on the turbine and compressor casings and 
rotors, the intercoolers, the air heater, the 
combustion air preheater, and the heat 
exchanger. We illustrate herewith the 
machined rotor of the intermediate pressure 
air compressor, which is now ready to have 
the blades inserted in the slots. 

In the course of the year the firm was asked 
by the North of Scotland Hydro-Electric 
Board to develop a closed-cycle gas turbine, 
which would be capable of utilising peat as 
fuel for the air heater. In the first instance 
experiments have been carried out on 
reducing the high water content of native 
peat, and later the company’s test plant will 
be modified to enable the air heater to be 
fired with peat. The special designs for a 
peat-fired air heater are now nearing com- 
pletion. The ultimate object of these 
investigations is to design and manufacture 
gas turbines of some 50COkW capacity, which 
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and work is well advanced on the designs for 
a special coal-fired air heater. 

The use of waste heat for operating 
closed-cycle gas turbines has not been 
neglected, and during the year we were able 
to announce that an order had been placed 
with Spencer-Bonecourt, Ltd., of London, and 
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The air compressor will be a five-stage 
centrifugal machine of John Brown design, 
with intercooling between the second and 
third stages. The air leaving the regenerator 
on the exhaust side of the circuit is cooled 
down to about 77 deg. Fah. before it enters 
the low-pressure air compressor. The alter- 





I.P. COMPRESSOR ROTOR FOR 12,500KW GAS TURBINE 


West’s Gas Improvement Company, Ltd., 
by the West Midland Gas Board for a gas- 
turbine-driven alternator, which will work 
in connection with the latest installation of 
Glover-West continuous vertical retorts in 
the Foleshill Gasworks at Coventry. A heat 
interchanger will be interposed in the waste 
gas flue and the gases will enter it at about 
1472 deg. Fah., and will be reduced in tem- 
perature to about 887 deg. Fah. before being 
passed on to the Spencer-Bonecourt waste- 
heat boiler which generates the process steam 
needed for the working of the retorts. The 





OIL-FIRED EXPERIMENTAL AIR HEATER 


can be installed on the edge of peat mosses, of 
which there are a large number, both in 
Scotland and in England. By using this 
new principle of power production it is 
further hoped that, by stripping the peat 
deposits, areas of valuable arable land will be 
uncovered. 

The company has since been approached 
by the Ministry of Fuel and Power to develop 
its experimental plant for working on coal, 


air passing through the heat interchanger will 
enter the turbine at about 1112 deg. Fah. 
The gas turbine is being designed and con- 
structed by John Brown and Co., Ltd., and 
is an eight-stage unit operating on the closed- 
cycle principle. The exhaust from the turbine 
at approximately 680 deg. Fah. will then 
pass to a contra-flow regenerator, in which 
the air from the air compressor is reheated 
before it enters the main heat interchanger. 


nator is a 700kW machine, and it will 
develop some 600kW for disposal after allow- 
ing for the power taken by the auxiliaries. 
The alternator will be arranged to feed direct- 
ly into electricity supply mains at Coventry. 
In designing this new gas-turbine-driven 
alternator plant care has been taken to keep 
within accepted temperature limits so as to 
achieve long running periods without over- 
haul, and a long life of plant. The system 
we have referred to, embodying waste-heat 
recovery by a combination of electricity 
generated by a gas-turbine-driven alternator 
set, together with the production of process 
steam for works purposes, is covered by 
Spencer-Bonecourt-Gregson patents. 

(T'o be continued) 
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British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 

ALUMINIUM AND ALUMINIUM ALLOY 
INGOTS AND ALUMINIUM ALLOY CAST- 
INGS FOR GENERAL ENGINEERING 
PURPOSES 

No. 1490: 1949. The various British Standards 
for aluminium and aluminium alloy ingots and 
castings have now been combined into a single 
schedule, which has just been published as B.S. 
1490 : 1949. The schedule also includes specifica- 
tions for ingots and castings which have not pre- 
viously been covered by British Standards. A 
system of nomenclature, in line with that adopted 
in the recently issued B.S. 1470 for wrought alumi- 
nium and aluminium alloys sheet, strips, &c., has 
been adopted. The standard covers aluminium of 
99 per cent purity and twenty different alloys, each 
in the form of ingots and castings. Details are 
also given in regard to the certification of com- 
pliance with the standard, independent tests, the 
provision of test samples and inspection procedure. 
Particular attention is drawn to the fact that a 
few copies of this standard were distributed before 
October 3, 1949, containing a printers’ error in 
alloy LM-6-M, on page 22, where the percentage 
maximum limit for copper was given as 0-3 per 
cent instead of 0-1 per cent. Anyone possessing a 
copy with this error should return it to British 
Standards Institution: a correct copy will be sup- 
plied in return. Price 7s. 6d. post free. 





GLOSSARY OF TERMS USED IN REFRIGERA- 
TION 

No. 1584: 1949. The object of this new glossary 
is to provide standard definitions of technical 
terms used in connection with the refrigeration 
industry in all its branches. The definitions 
include thermodynamic terms related to refrigera- 
tion, general terms as applied in this field as well 
as definitions of terms of refrigeration and nomen- 
clature employed for apparatus used in the industry. 
Price 2s. 








Gold and Dollar Reserves 


At the end of last week the Chancellor 
of the Exchequer, Sir Stafford Cripps, made an 
announcement concerning the gold and dollar 
reserves of the sterling area at the end of the 
fourth quarter of 1949. He said that, since 
devaluation of the pound in September, the 
gold and dollar reserves had risen from 
1,340,000,000 dollars, or £330,000,000 at -the 
old rate of exchange, to a figure of 1,688,000,000 
dollars, or £416,000,000 at the old rate of 
exchange and £603,000,000 at the present rate. 
The sterling area’s gold and dollar deficit was 
therefore reduced from 539,000,000 dollars in 
the third quarter of last year to 31,000,000 
dollars in the fourth quarter. 

The Chancellor gave three reasons for that 
reduction. The first, he said, was that in the 
quarters preceding devaluation there had been 
a holding back on all sides, both in actual pur- 
chases of and in payments for sterling area 
goods and services. To that extent the figures 
of deficit for the second and third quarters 
were larger than otherwise they would have 
been. But after devaluation those payments 
had been made and buying had been resumed, 
so that receipts in the last quarter were higher 
than normal. Sir Stafford’s second reason was 
that there was an increase in business activity 
in the U.S.A., in the last part of the year, 
which resulted in a rebuilding of stocks of 
sterling area goods that had previously been 
run down. Thus, Sir Stafford continued, part 
of the reduction in the deficit—perhaps. half— 
was brought about by “delayed action” and 
could not, of course, be repeated. The final 
reason given by the Chancellor for the diminu- 
tion in the deficit was that in the fourth quarter 
of last year the steps taken at the beginning of 
July by this country and the rest of the sterling 
area to economise in dollar imports and expendi- 
ture were beginning to have some effect, as 
was the increase of sales of British goods in 
the dollar area resulting from lowered prices 
brought about by devaluation. 


Industrial Production in 1949 
The Chancellor of the Exchequer 
followed his announcement on the gold and 
dollar deficit with a lengthy review of this 
country’s economic results in 1949. His 
statement was presented at a Press conference 
on Monday last. He said that in each of the 
first three quarters of 1949, and at the beginning 
of the fourth quarter, the index of industrial 
production was about eight points above the 
corresponding period of 1948. Making rough 
allowance for a small increase in the labour 
forces, that indicated a rise in productivity 
or in output per man-year of about 5 per cent. 
When the long-term programme had been drawn 
up, the expectation was that manufacturing 
output would increase by 25 per cent in the 
five years from ]947, but, Sir Stafford asserted, 
most of that mecerease—20 per cent—had, in 
fact, been already achieved in two years. The 
index for November was expected to rise 
further, and the average level of industrial 
production for the first eleven months of 1949 
was estimated provisionally at 128-129, com- 
pared with 121 for the first eleven months of 
1948. If that was so, Sir Stafford remarked, 
output for the whole of last year should be 
something approaching 30 per cent above pre- 
war. Details of increased production which 
were included in the Chancellor’s statement 
showed that in the industries classified as 
‘*‘metals, engineering and vehicles ’—which 
last year accounted for half the total output 
of manufactured goods—production was 7 per 
cent higher than in 1948. 

Commenting on the results, the Chancellor 
said that the general improvement of raw 
material and component supplies had 
undoubtedly been one factor which had con- 
tributed to the improvement, and that another 
was the steady rise in this country’s production 
capacity as the result of continuing investment 
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Industrial and Labour Notes 


ip new machinery and buildings. One-fifth of 
our total resources, he explained, had been 
devoted to capital investment, of which more 
than one half represented new factories and 
machines and other improvements to the means 
of production. Another contributory factor, 
the Chancellor suggested, had been the growing 
consciousness of the need for new management 
techniques and their introduction, together 
with the redeployment of labour. That had 
been hastened and facilitated by the increasing 
interest of the trade unions in that aspect of 
their work and by the extension of joint con- 
sultation at all levels. The Anglo-American 
Joint Productivity Council, Sir Stafford 
observed, had also become a real factor in the 
situation and would have, he hoped, a greater 
and greater influence in stepping up produc- 
tivity. Furthermore, he thought it was worth 
noting that in 1948 only two days were lost 
through disputes for every three lost in the 
average of the ten years up to 1939, and that 
provisional figures suggested an even smaller 
loss for last year. On the matter of price 
stability, the Chancellor praised the restraint 
exercised voluntarily by the people of this 
country over personal incomes of all sorts. 
He said that in the nine months March to 
November, 1949, about 90 per cent of the 
industrial companies (measured by reference 
to issued capital) had declared ordinary divi- 
dends no higher than those in the preceding 
year. Of those, 9-3 per cent declared a lower 
dividend than in 1948, and that percentage 
appeared to have been slowly increasing 
throughout the year. On the wages side, the 
wage rate index was actually only 1 point 
higher ia November last than in January, 1949, 
British Overseas Trade 

The latter part of the Chancellor's 
economic statement, referred to in the preceding 
note, dealt with overseas trade in 1949. He 
explained that the increase in production had 
enabled this country to raise its volume of 
exports to a level half as high again as in 1938, 
which represented an increase of about 10 per 
cent over 1948. Vehicles, cotton yarns and 
manufactures, and iron and steel, all consider- 
ably enlarged their shares of the export trade 
last year, but the two latter groups still had 
smaller shares than in 1938. About half the 
country’s exports in 1949 went to the rest of 
the sterling area, one-quarter to Western 
Europe and one-tenth to the dollar area. 

The Chancellor went on to point out, how- 
ever, that the increased total for the year con- 
cealed a marked drop in exports in the second 
and third quarters. After rising steadily from 
an annual rate of about £1,250,000,000 in the 
third quarter of 1947 to £1,900,000,000 in the 
first quarter of 1949, the total United Kingdom 
exports and re-exports had fallen to an annual 
rate of £1,790,000,00C in the second, and 
£1,740,000,000 in the third quarter of 1949. 
Well over half the- fall was accounted for by 
lower sales to the U.S.A. and to Argentina. 
In the third quarter of last year, the Chancellor 
continued, there had been a partial recovery in 
exports to Argentina and a striking rise in 
exports to Australia, but they had been more 
than offset by heavy reductions in shipments 
to India and South Africa as a result of the 
imposition of severe import cuts by those 
countries. Provisional estimates for the United 
Kingdom’s total exports in 1949 showed a value 
of £1,785,0°0,000, which was 13 per cent above 
1948, and for re-exports £59,000,0%0. The 
provisional import total for last year was 
£2,273,000,°00, compared with £2,078,000,000 
in 1948. From those figures, the Chancellor 
concluded, it was estimated that the overall 
position for 1949 would nct be far from that of 
1948, in which there was an overall deficit of 
£110,000,000. 


The T.U.C. and the Economic Situation 


A meeting of union executives, 
arranged by the General Council of the Trades 
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Union Congress, was held in London yesterday, 
Thursday, to discuss matters of trade union 
policy arising as a result of the devaluation of 


the pound sterling. At the time of going to 
press with these notes no statement has een 
issued concerning the proceedings at the mee ing, 
It will be recalled that in the last few weeks 
the T.U.C. has circulated to its affiliated unions 
reports which have been compiled following a 
close examination by its Economic Committee 
of various aspects of the prevailing situation, 
and these reports, it is understood, formed the 
basis of yesterday’s discussions. 

The principal recommendation made in the 
reports was that unions should reconsider 
existing wage claims and sliding-scale arrange. 
ments with a view to holding agreed wage rates 
stabie whilst the Interim Index of Retail 
Prices remained between upper and lower limits 
of 118 and 106. In making that recommendation 
the General Council of the T.U.C. recognised 
that the problem of the standard of living of 
low-paid workers might call for consideration 
in certain cases, although it urged that even in 
considering those cases regard should be paid to 
the “‘ general economic problems necessitating 
rigorous restraint.” 

Since the reports were circulated, however, 
claims have been put forward by the Confedera- 
tion of Shipbuilding and Engineering Unions 
for increases of £1 a week in the wages of adult 
male employees in the shipbuilding and engi- 
neering industries, and by the National Union 
of Railwaymen for a minimum wage of £5 a 
week. All of those claims are now being con- 
sidered. The National Union of Mineworkers 
has also been considering its attitude towards 
the T.U.C. plea for wage restraint. Last week 
the Executive Council advised that the union 
should support the policy recommended by the 
T.U.C., but reports of voting in the four areas 
into which the National Union of Mineworkers 
is divided suggested, early this week, that the 
majority of its members were not in favour of 
the T.U.C. proposals. 


Export of Lead Manufactures 

A notice was published ia the Board 
of Trade Journal of October 8, 1949, inviting 
applications for licences to export a limited 
quantity of low-conversion manufactures of 
lead and lead compounds. Licences have been 
issued for lead compounds and for manufactures 
of lead, such as sheets, pipes, alloys, but not 
for pig lead, lead ingots or lead scrap, which 
were not within the permissible range of lead 
metal exports. The Board of Trade says that 
it has now been decided that a further very 
limited allocation should be made for the first 
quarter of 1950. Exporters are asked to note 
that applications for export licences to be con- 
sidered against this allocation should reach the 
Export Licensing Branch not later than 
January 28th. As the licences will be issued as 
in previous quarters with a short term validity 
only, applicants should restrict applications 
to amounts which could reasonably be expected 
to be shipped within the near future. Further 
particulars can be obtained from the Board of 
Trade, Export Licensing Branch, Regis House, 
43/46, King William Street, London, E.C.4. 


Coal Production 

Coal production in the first week of 
1950 reflected the effect of the New Year holi- 
day. Provisional figures from the Ministry of 
Fuel and Power for the week ended January 
7th give the output of saleable deep-mined coal 
as 3,536,600 tons, and from open-cast workings 
as 187,4C0, making a total of 3,724,000 tons. 
It is estimated that 509,600 tons of deep-mined 
coal were lost last week as a result of recognised 
holidays, and that disputes caused a loss of 
a further 16,600 tons. The Ministry’s state- 
ment also records the final production figures 
for the year 1949 as 202,685,400 tons of deep- 
mined coal and 12,439,700 tons of opencast, 
making the total saleable output 215,125,100 
tons. 
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French Engineering News 
(From our French Correspondent) 


The Biliner-Vacuum Concrete Company has 
reached an agreement with Electricité de France 
ona plan to use prefabricated concrete products 
in what has been termed “ the largest project in 
the world.” This work calls for 6 million square 
feet of precast concrete blocks to be used 
in a 20-mile-long canal now under con- 
struction as part of the government plan to 
develop electric power in the Rhone Valley. 

* * a 

The mercantile tonnage owned by the 
§.N.C.F. makes this concern the third largest 
shipowner in France after the Compagnie 
Générale Transatlantique and the Messageries 
Maritimes. The §.N.C.F. owns three 22,000 
hp. cross-channel packets and three cargo 
vessels, used for goods traffic between England 
and France. In addition it owns twenty-six 
cargo vessels used for transporting English 
coal to supply locomotives in the North and 
West of France. The coal fleet is completed 
by nineteen cargo ships of between 4000 and 
7000 tons. 

The government subsidy to the S.N.C.F. 
has been reduced by the Finance Commission 
by 20 milliard francs. If voted by the Assembly 
this reduction will seriously upset the financial 
balance of the railways’ budget. An investiga- 
tion is now being carried out to find means of 
securing substantial economies in running, 
including the reduction of stopping times in 
stations on main lines, elimination of a large 
proportion of “‘ omnibus ”’ trains (those stop- 
ping at all stations) and increasing the number 
of ‘“‘express”’ trains On secondary lines 
(17,000km) it is suggested that 10,000km 
of track be closed and the services replaced 
by buses. On these secondary lines a pro- 
gressive increase in autorail cars is suggested 
over the 7000km of line retained. 

Work on electrification of the Paris-Lyon 
line has been suspended over the Dijon-Lyon 
section, and resumption will depend on the 
financial situation. Orders placed for electric 
signalling. apparatus are valued at about 15 
milliard francs and only complementary material 
valued at about 200 million francs remains 
to be ordered for the Paris-Dijon section. 

Improvement was noted in activity at 
the Franco-Belge rolling stock company dur- 
ing 1949. Delivery of 141-P locomotives has 
been slowed down by order of the S.N.C.F. 
but tipping trucks are being turned out at a 
rate of 100 per month. At the Cie des Wagons- 
Lits, ninety-seven carriages are under con- 
struction, of which fifty have third-class 
compartments and ten restaurant cars. 

* * * 

A natural gas gush has taken place near to 
Perrigny, following a trial boring made by 
the Bureau de Recherches géologiques et 
géophysiques. In the course of boring, a strong 
gush of gas was noted at a depth of 300m, 
and under a pressure of 50kg. The gas is 
being used to supply the town of Lons-le- 
Saulnier. 

* * * 

French iron and steel production failed 
to maintain the high October rate, the 
output figures for November being 653,000 
tons against 696,000 tons of iron, and crude 
steel production totalled 723,000 tons against 
809,000 tons. Finished products amounted 
to 508,000 tons in November, against 540,000 
tons in October. The drop in output is due 
mainly to decreasing export orders, which 
have affected the production flow. 

* * * 


Three dredgers are being used to deepen the 
main basin and approach channel at the port 
of Sfax. One pump dredger is at work north 
of the phosphate quay where it is intended 
to provide land for a new industrial area 
behind the quay and station. The work is 
almost completed. Many of the port instal- 
lations were destroyed during the war and it 
was necessary to improve and reconstruct as 
soon as possible to enable exports of phos- 
phates to be resumed. Railway installations 
and rolling stock are also being developed as 
traffic increases. 
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Notes and Memoranda 


Rail and Road 


Tue County Down Ratmway.—The Northern 
Ireland Transport Tribunal has decided to authorise 
the Transport Authority to discontinue all services 
on the County Down Railway, except that between 
Belfast and Bangor. 

Rattway DEVELOPMENT IN PaxkisTan.—The 
Government of Pakistan has authorised the North 
Western Railway administration to make detailed 
engineering and traffic surveys for a new broad- 
gauge railway line in the Thal Development Area 
of the West Punjab. The line would be about 
100 miles long, running from Khushab to Darya 
Khan. 

Cyctes THRouGH THE AGEs.—A 1950 bicycle 
has been presented to the Science Museum, South 
Kensington, by Raleigh Industries, Ltd., to bring 
up to date the Museum’s display, “‘ Cycles Through 
the Ages.” The latest model shown hitherto was 
a 1936 Rudge-Whitworth roadster, and the present 
gift, which is a tourist model, complete with every 
modern accessory, thus bridges a fourteen-year 
gap. The Museum’s display, it may be recalled, 
traces the development of cycle manufacturing 
from 1851, the year of the velocipede. 


Air and Water 


Gatwick ArrPportT.—The board of Airports, Ltd., 
has stated that the proposed derequisitioning of 
Gatwick Airport, Surrey, on January 31st, has 
been withdrawn to enable further time to be given 
to consideration of the airport’s future. It has 
been suggested that Gatwick might be developed 
as London’s ‘‘ Number Two” airport, but there 
is no official pronouncement on that matter by the 
Ministry of Civil Aviation and the British Overseas 
Airways Corporation. 

BritisH SourH AMERICAN ArRWays.—The Mini- 
stry of Civil Aviation states that the board of 
British South American Airways Corporation 
ceased to exist as an independent and paid board 
at the end of December. As it is necessary for 
legal reasons to continue its existence, it will be 
subsidiary to the board of British Overseas Air- 
ways Corporations and will not carry out any 
active work. The Minister has appointed Sir 
Francis Brake and Sir John Stephenson, deputy 
chairman and member of B.S.A.A.C., respectively, 
to be members of the board of B.O.A.C., and Sir 
Clement Wakefield Jones, who is a member of 
B.O.A.C., to be a member of B.S.A.A.C. 


Miscellanea 

InstrruTION OF SANITARY ENGINEERS.—Mr. N. 
Campbell-Little, M.I.C.E., is to be inducted as 
President of the Institution of Sanitary Engineers 
at a meeting at Caxton Hall, Westminster, 8.W.1, 
on Tuesday, January 31st, at 6.30 p.m. He will 
deliver his presidential address on that occasion. 

WrexHaM TECHNICAL COLLEGE.—It is reported 
that a new technical college costing about £550,000 
is to be built at Wrexham by the Denbighshire 
Education Authority. Work is expected to begin 
this month and should be completed within two 

ears. Since 1927 the county’s only technical 
college has been housed in the former County 
Infirmary at Wrexham. 

THe Late Mr. A. M. Niven.—We have learned, 
with regret, of the death of Mr. A. M. Niven, 
A.M.I.E.E., which occurred after a short illness, 
on December 3lst. Mr. Niven, who was seventy- 
two, was a senior member of the staff of Bruce 
Peebles and Co., Ltd., Edinburgh, and had been 
in that company’s service for more than forty 
years. He took an active interest in the work of 
the Edinburgh Electrical Society, having been its 
honorary secretary and treasurer for many years. 
Mr. Niven was elected to honorary life membership 
of the Society in 1947. 


Fustst—e Attoys Containinc Tin.—The Tin 
Research Institute, Fraser Road, Greenford, Middle- 
sex, has published a useful booklet describing the 
compositions and properties of the tin-containing 
fusible alloys and illustrating some of their more 
important industrial applications. These alloys 
4 at such low temperatures that they can be 
cast in wooden or paper moulds and poured around 
hardened steel dies without danger of affecting the 
hardness of the tools. Their use in aircraft factories, 
foundries and engineering workshops has therefore 


* simplified many assembling operations and produc- 


tion processes, and resulted in considerable savings 
in time, labour and materials. Photographs which 
are reproduced in the booklet show the use of 
fusible alloys in aircraft assembly jigs and in press 
tools, such as the blanking, piercing and forming 


dies used in the sheet metal industries. The use of 
fusible alloys in safety devices, foundry patterns, 
moulds for thermo-plastics, magnetic assemblies, 
electro-forming processes, dentistry, metallised 
wood, &c., are also discussed. The booklet may 
be obtained, free of charge, on application to the 
Tin Research Institute. 

FuamepProor Licutine Firrinc.—A 60W flame- 
proof lighting fitting has been introduced by the 
Belmos Company, Ltd., Belshill, Lanarkshire. 
Manufactured of die-cast silicon-aluminium alloy, 
it weighs only 12 lb, complete with a well glass of 
armourlight glass, which is deemed to render 
a guard unnecessary. The fitting has been designed 
to the requirements of B.S. 889 : 1947, and certified 
by the Ministry of Fuel and Power for groups 
1, 2 and 3 gases. Detachable sealing-boxes, cones 
and glands are fitted for armoured cable up to 
four-ways, or, alternatively, can be supplied for 
conduit entry. 

THe BEAMA.—The British Electrical and Allied 
Manufacturers’ Association (Inc.), has published 
a booklet (Publication No. 141) giving a short 
account of the growth and activities of the Associa- 
tion since its establishment in 1904. After a brief 
historical outline of the origins and constitution 
of the BEAMA, the booklet indicates briefly the 
scope of the Association’s present-day activities 
in such matters as conditions of contract, co-opera- 
tion with the electricity supply industry, standard- 
isation, research, production, materials, education 
and training and overseas trade. Copies of the 
booklet can be obtained gratis from the British 
Electrical and Allied Manufacturers Association, 36 
and 38, Kingsway, London, W.C.2. 

Ravi0-TELEPHONE SysTEM FoR Lake Nyasa.— 
The International Marine Radio Company, Ltd., 
Croydon, has obtained an order from the Nyasaland 
Railways for the supply and installation of equip- 
ment to operate a medium high-frequency radio- 
telephone system over Lake Nyasa in Africa. 
The equipment will include eight shore stations, 
three of which will use newly-developed 75W 
transmitters and pretuned receivers (type IMR 
59/36). The remainder, together with two lake 
steamers, will operate with the lower-powered 
(type IMR 43/36) transmitter-receivers now in 
current production by I.M.R.C. Interesting special 
provisions are call-alarm bells at all stations ; 
loud-hailers on the ships; remote control of shore 
stations and simplified control of all equipment for 
operation by native personnel. 

Tue Farapay LrecrurEe.—This year’s Faraday 
Lecture, which deals with radar, will be delivered 
by Dr. R. A. Smith, M.A., A.M.IE.E. (Superin- 
tendent of the Research Department of the Tele- 
communications Research Establishment, Ministry 
of Supply) at the Central Hall, Westminster, on 
Wednesday, January 18, 1950, at 6.30 p.m., 
admission being free, without ticket. Dr. Smith 
will explain radar in everyday language, referring 
to wartime achievements, peacetime uses and to 
recent developments and expectations for the 
future. The lecture will be illustrated by lantern 
slides and demonstrations will be given. It may 
be recalled that the Faraday Lecture was estab- 
lished by the Council of the Institution of Electrical 
Engineers in 1924 for the purpose of describing to 
the informed and interested layman recent develop- 
ments in electrical engineering practice, particu- 
larly those having an immediate bearing on the 
life of the community; at the same time the 
lectures pay tribute to the memory of Michael 
Faraday. 





Contracts 


A contract to the value of approximately 
£130,000 has been placed with the Steelhoist Works 
of Strachan and Henshaw, Ltd., Bristol. by the 
Norwegian steel company, A/S Norsk Jernverk, 
Oslo, for the raw materials handling equipment to 
the pig iron smelting furnaces for their new project 
at Mo-i-Rana, in Northern Norway. 

Tue British ELEctTRIicIry AUTHORITY announces 
that during the past month contracts have been 
placed for power station, switching, transforming 
and transmission equipment amounting in the 
aggregate to £3,208,385. The principal contracts 
include :—Bankside generating station, 11kV 
switchgear, A. Reyrolle and Co., Ltd., and 22kV 
switchgear, Ferguson Pailin, Ltd.; Crimpsall 
generating station, Doncaster, four 180,000 Ib per 
hour boilers, Mitchell Engineering, Ltd.; Barking 
“C” generating station, 90MVA, 132kV reactors, 
Metropolitan-Vickers Electrical Company, Litd.; 
Rayleigh sub-station, Essex, 33kV, 750MVA 
switchgear, A. Reyrolle and Co., Ltd. 





Forthcoming Engagements 

Secretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before the morning of the Monday of the week preceding 
the meetings, In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 

Association of Supervising Electrical Engineers 

To-day, Jan. 13th—NotTtrneHamM Branco: Spread 
Eagle Hotel, Goldsmith Street, Nottingham, “ Elec- 
tronics in Industry,” F. E. Noakes, 8 p.m. 

Mon., Jan. 16th—OQenTRAL Lonpon Brancu: St. 
Ermins Hotel, London, 8.W.1, “‘ Paper-Insulated 
Cables,” H. E. Tickner, 6.50 p.m.—SrockPort 
Brancx: White Lion Hotel, Underbank, Stockport, 
“ Resistance Welding,” 8 p.m. 

Wed., Jan, 18th.—CoventrY Brancu: Tech. Coll., The 
Butts, Coventry, “Electronics in Industry,” L. G. 
Ward, 7 p.m. 

British Institution of Radio Engineers 

Wed., Jan, 18th.—N.E, Section : Neville Hall, Westgate 
Road, Newcastle-upon-Tyne, “‘ Activities and Equip- 
ment of an Industrial Electronic Laboratory,” G. 
Hickling, 6 p.m. 

Thurs., Jan. 19th.—Lonpon Section : London School of 
Hygiene and Tropical Medicine, Keppel Street, W.C.1, 
“The Performance and Stability of Permanent 
Magnets,” A. J. Tyrrell, 6.30 p.m. 

Chemical Society 

Thurs., Jan. 19th.—The Royal Institution, Albemarle 
Street, London, W.1, “‘ Studies on Electron-Transfer 
Reactions,” M. G. Evans, 7.15 p.m. 


Diesel Engine Users Association 
Thurs., Jan. 19th.—Caxton Hall, Westminster, 8.W.1, 
“ Fuel Injection in Modern Oil Engines,” W. A. Green, 
2.30 p.m. 


Hull Chemical and Engineering Society 
Tues., Jan. 1Tth.—Church Institute, Albion Street, Hull, 
Presidential Address, W. F. Potter, 7.30 p.m. 


Illuminating Engineering Society 
Tues., Jan. 17th_—LivERPOOL CENTRE: Merseyside and 
North Wales Electricity Board’s Showroom, White- 
chapel, Liverpool, 1, “‘ Recent Advances in Ophthal- 
mology,” D. L. Charters, 6 p.m. 
Wed., Jan. 18th.—Swanszea Group: Y.M.C.A., Swansea, 
“ Industrial Lighting,” M. W. Peirce, 6 p.m. 


Incorporated Plant Engineers 

Tues., Jan. 17th—Guascow Brancu: Engineering 
Centre, 351, Sauchiehall Street, Glasgow, ‘ Feed 
Systems and Auxiliaries for Land and Marine Installa- 
tions,” D. C. Hagen, 7 p.m. 

Wed., Jan. 18th—WexsTERN Brancu: Grand Hotel, 
Bristol, ‘‘ Routine Inspection and Maintenance of 
Industrial Refrigeration Plant,’ G. C. T. Turner, 
7.15 p.m.—Lonpon Brancu: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.2, ‘‘ Operation 
and Maintenance of Contracting Plant,” H. O. Parrack, 





é p.m. 

Thurs., Jan. 19th.—LIVERPOOL AND N. WaLES BRANCH : 
Radiant House, Bold Street, Liverpool, ‘“‘The Plant 
Engineer’s Guide to Steam Costing,” T. M. Beeston, 


7 p.m. 
Institute of British Foundrymen 

Sat., Jan. 14th—NewcasTLe Brancu: Neville Hall, 
Westgate Road, Newcastle-upon-Tyne, Brancn Presi- 
dent’s Night, 6 p.m.—ScortisH Brancu: Royal 
Tech. Coll., George Street, Glasgow, ‘The Making 
of Small and Medium Iron Castings on a Semi-Mecha- 
nised Plant,” David Kinnon, 3 p.m. 

Tues., Jan. 1\7th.—Stovucu Section: High Duty Alloys, 
Ltd., Slough, “‘Casting Inspection,” J. Howard 
Williams, 7.15 p.m. 

Thure., Jan. 19th.—BurRNLEY Secrion: Mechanics’ 
Institute, Manchester Road, Burnley, ‘‘ Some Reflec- 
tions of the Jobbing Foundryman,” W. E. Connah, 
7.30 p.m. 

Fri., Jan. 20th.—F atxmrk Ssecrion: Temperance Cafe, 
Lint Riggs, Falkirk, Short Paper Night, 7 p.m. 

Institute of Fuel 

Tues., Jan, 17th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1, ‘“ Downjet 
Coke Firing for Small Steam Generators,’ F. B. 
Karthauser and G. C. H. Sharpe; ‘The Burning of 
Coke by the Downjet Method,” F. F. Ross and G. C. H. 
Sharpe: “The Coke-Fired Downjet Furnace in 
Industry,”’ G. C. H. Sharpe, 5.30 p.m. 

Institute of Industrial Supervisors 

Thurs., Jan. 19th.— SMETHWICK SECTION : Chance Tech. 
Coll., Crocketts Lane, Smethwick, First Annual 
General Meeting, 7 p.m. 

Fri., Jan. 20th—WEDNESBURY AND DaRLasToN SECc- 
TION: Rubery Owen and Co., Ltd., Darlaston, First 
Annual General Meeting, 7.30 p.m. 

Institute of Marine Engineers 

Fri., Jan. 20th.— Junior Lecture: Technical Institute, 
Falmouth, ‘The Use of Electricity at Sea,” C. P. 
Harrison, 7.30 p.m. 

Institute of Navigation 

Fri., Jan. 20th.—Royal Geographical Society, 1, Ken- 
sington Gore, 8.W.7, “‘ Lessons from Some Collisions 
and Groundings at Sea,” C. A. G. Nichols, 5 p.m. 


Institute of Road Transport Engineers 
Thurs., Jan. 19th.—LoNDON CENTRE: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.2, ‘‘ Springs 
and Suspensions for P.S. and Commercial Vehicles,” 
J. A. Birdsell, 6.30 p.m. N.E. Centre: Hotel 
Metropole, Leeds, “Modern Automobile Trans- 





missions,’ F, J. Everest, 7 p.m. 
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Institute of Transport 
Mon., Jan. 16th.—Jarvis Hall, 66, Portland Place, W.1, 
‘* Factors Sang the Turn-Round of Ships at 
British Ports,” R. J. Hodges, 5.45 p.m. 
Institution of Chemical Engineers 


Tues., Jan, 17th.—Geologica] Society, Burlington House, 
Piccadilly, W.1, ‘‘ Flour Milling,” W. T. Farmer, 


5.30 p.m. 
Institution of Civil Engineers 

Tues., Jan. 17th.—Great George Street, Westminster, 
8.W.1, “The Bearing Capacity of Screw Piles and 
Screwerete Cylinders,” Guthlac Wilson, 5.30 p.m. 

Thurs., Jan. 19th.—N.W. Association: Engineers’ 
Club, Albert Square, Manchester, ‘‘ Pre-Stressed 
Concrete: Recent Developments as Applied to Civil 
Engineering Works,” A. J. Harris, 6.30 p.m. 

Institution of Electrical Engineers 

Mon., Jan. 16th—InNFoRMAL MEETING: Savoy Place, 
Victoria Embankment, W.C.2, Discussion on “* Second- 
ary Cells,” apenas by C. P. Lockton, 5.30 p.m. 

Tues., Jan. 17th.—-MEASUREMENT AND Rapto SECTIONS: 
Savoy Place, Victoria Embankment, W.C.2, ‘‘ Other 
Demonstrations of Apparatus for Solving the Laplace 
Equation,” by E. Colin Cherry, 5.30 p.m. 

Wed., Jan. 18th.—Central Hali, Westminster, 8.W.1, 
Faraday Lecture on ‘‘ Radar,” R. A. Smith, 6.30 p.m. 

S. Miptanp S8tupents’ Section: Visit to tne 
Austin Motor Company, Ltd., Longbridge, 10 a.m.; 

3.E.C. Telephone Works, Uxbridge Avenue, Coventry, 
“Insulation: A Practical Treatise,” R. E. R. Crick, 
7.30 p.m. Lonpon STUDENTs’ SEcTION: Visit to 
Associated Newspapers, Ltd., Northcliffe House, 
E.C.4, 9.30 p.m. 

Institution of Engineering Inspection 

Sat., Jan. 14th.—Coventry Brancx: College of Tech- 
nology, Leicester, ‘‘ Engineering Design in Relation to 
the Hosiery Trade,” J. C. Hurd. 

Tues., Jan. 17th—SHEFFIELD Brancuw: Grand Hotel, 
Sheffield, ‘“‘ Petroleum Lubricants,” P. G. Ansdell, 

* 7 p.m. 

Institution of Heating and Ventilating Engineers 

Mon., Jan. 16th.—LiverPpoot anp District Brancu : 
Radiant House, Bold Street, Liverpool, ‘‘ Fuels and 
Bquipment for Public Baths,” W. L. Howe and R. D. 
Bland, 6.30 p.m. 

Wed., Jan. 18th.—LoNpDON aNpD District Associate 
MEMBERS AND GRADUATES’ SECTION: Town Hall, 
Holborn, Annual General Meeting, ‘‘ Electrode Boilers 
and Thermal Storage,’’ K. H. Barker, 6.30 p.m. 

Institution of Mechanical Engineers 

To-day, Jan. 13th.—Storey’s Gate, St. James’s Park, 
S.W.1, “‘ The Use of Mild Steel for Service at Sub-zero 
Temperatures,” F. H. Keating and E. V. Mathias, 








5.30 p.m, 
Mon., Jan. 16th—Miptanp Brancn, GRADUATES’ 
Secrion: James Watt Memorial Institute,’ Great 


Charles Street, Birmingham, ‘* Mechanical Testing at 
Elevated Temperatures,” H. A. Gordon, 7 p.m. 
Scortisu A.D. CeNnTRE: Institution of Engineers and 
Shipbuilders, 39,,.Elmbank Crescent, Glasgow, “* Fuel 
Anti-Knock Requirements for Automobile Engines,” 
C. G, Williams, 7.30 p.m. 

Tues., Jan. 17th.—Coventry A.D. Grapvuatss’ Sec- 
TION: Hare and Squirrel Hotel, Coventry, Brains 
Trust by members of the Senior Centre Committee, 
7.15 p.m. 

Wed., { my 18th.—WESTERN BRANCH, GRADUATES’ SEC- 
Tion: College of Technology, Unity Street, Bristol, 
** An Introduction to Nomograms,” D, G. Flack, 7 p.m. 

Thurs., Jan, 19th.—MipLanp Branco: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
“World Energy Resources and their Utilisation,” A. 
Parker, 6 p.m. N.W. Branon, Grapvuates’ Sxc- 
TION: Engineers’ Club, Albert Square, Manchester, 
‘* Six months in American Batch Production,’ D. E. 
Butterworth, 6.45 p.m. 

Fri., Jan. 20th.—Storey’s Gate, St. James’s Park, S.W.1, 
“Some Considerations in the Provision and Operation 
of an Overseas Mail Service,” James Gray, 5.30 p.m. 
—ScortisH Brancu, GRADUATES’ SECTION: Royal 
Tech. Coll., Glasgow, “ An Engineering Aspect of the 
Fishing Industry,” G. C. Eddie, 7.30 p.m, 
SouTHERN BraNCH, GRADUATES’ SECTION : Municipal 
College, Bournemouth, Film Evening, ‘‘ The Produc- 
tion of High Quality Steel,” ‘‘ Power for Ships,” 
** Forgings,’’ 6.30 p.m. 

Institution of Mining and Metallurgy 

Thurs., Jan. 19th.—Geological Society, Burlington House, 
Piccadilly, W.1, ‘‘ An Outline of Underground Opera- 
tions at Mufulira Copper Mines, Ltd.,”’ J. P. Norrie and 
W. T. Pettijohn, 5 p.m. 

Institution of Production Engineers 

To-day, Jan, 13th.—CovenTRY SecTION: Geisha Cafe, 
Hertford Street, ae “Factory Administration 
from the Accountants Viewpoint,” E. A. Hyde, 7 
p-m. EasTERN CounTIEs SECTION : Electric House, 
Ipswich, “‘ Industrial Applications of the Lost Wax 

ocess,” A. Short, 7.30 p.m. 

Mon., Jan. 16th.—Dersy Sus-Section : School of Arts, 
Green Lane, Derby, ‘“‘ Modern illi Practice,” 
W. 8S. B. Kidd, 7 p.m. 

Tues., Jan. 1ith—DunprEE Section: Mathers Hotel, 
Whitehall Crescent, Dundee, ‘ British Management 
at the Cross Roads,’ Lewis C. Ord, 7.15 p.m. 
MANCHESTER GRADUATE SEcTION: College of Tech- 
nology, Manchester, “‘ Recent Improvements in Pro- 
duction Methods,” R. Cleary, 7.15 p.m. 

Wed., Jan. 18th.—Birmincuam Sreorron: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
“The Nature and Economics of the Machine Tool 
Industry,’ W. V. Hodgson and E. A. Hyde, 7 p.m, 
EprxsurGH ‘Section: North British Station Hotel, 
Edinburgh, ‘‘ Education for Management,” L. Urwick, 
7.30 p.m. LiverPoot Section: Radiant House, 
Bold Street, Liverpool, ‘‘ Valid Incentives,” E. C. 
Gordon England, 7.15 p.m.——LuToN GRADUATE 
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Ssotion: Town Hall, Luton, ‘ Modern Adhwsives» 
T. C. Ford, 7.30 p.m.——MANCHESTER Sectioy. 
Mechanics’ Institute, Crewe, “‘ Effective Use oj 
Materials,” R. F. Archer, 7.15 = Norrurpy 
IRELAND SEoTION ; Municipal College of Technology 
Belfast, ‘‘ Material Handling,” Hartford M. King 
7 p m.——WESTERN Sgotion: Grand Hotel, Bristo), 
1 





roduction and. Inspection of Gears,” J. Milwain 
7.15 p.m. : 

Thure., Jan. 19th.—Guasaow Section: Institution of 
Engineers and Shipbuilders, 39, Elmbank Croscent, 
Glasgow, ‘‘ Apprentice Training,” C. A. Packer, 7,39 
p.m. LEICESTER AND DiIsTRICT SECTION: College 
of Technology, The Newarke, Leicester, “ Metals in 
the Service of Man,” W. O. Alexander, 7 p.m.—— 
Lonpon Section: Royal Empire Society, Northum. 
berland Avenue, London, WC2, “The Relation 
Between Technical Education, Training and Produc. 
tion,” T, W. Price and T. B. Worth, 7 p.m. 

Fri., Jan. 20th.—N.E. Grapvuate Secrion: Neville 
Hall, Westgate Road, Newcastle-upon-Tyne, Address 
by the President, L. Walker, 7 p.m. 

Junior Institution of Engineers 

To-day, Jan. 13th.—39, Victoria Street, 8.W.1, “ Unusual 
Craft and their Engineering Problems,” C. A. Hobson, 
6.30 p.m. 

Fri., Jan. 20th.—39, Victoria Street, Westminster, 
8.W.1, ‘ Engineering Aspects of Building Components 
for Houses,” Eric Lyons, 6.30 p.m. 

Manchester Statistical Society 

Fri., Jan, 20th.—Albert Hall, Peter Street, Manciester, 
“A Statistical Approach to Productivity Analysis,” 
G. F. Todd, 6 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, Jan, 13th.—Mining Institute, Newcastle-upon- 
Tyne, ‘‘ The Developments of the Doxford Oil Engine 
During the Last Decade,” W. H. Purdie, 6.15 p.m. 

Sheffield Metallurgical Association 

Tues., Jan, 17th.—198, West Street, Sheffield, 1, Aunua 
General Meeting, 7 p.m. 

Sheffield Society of Engineers and Metallurgists 

Mon., Jan. 16th.—Royal Victoria Station Hotel, Sheffield, 
Presidential Address by Incoming President, 6.15 p.m. 

Societe des Ingenieurs Civils de France 

Thurs., Jan. 19th.—BarrrisHh SecTion: Institution of 
Civil Engineers, Great George Street, Westminster, 
8.W.1, “ Barrages,”” R. D, Gwyther, 5.30 p.m. 

Society of Chemical Industry 

Thurs., Jan. 19¢h.—Institution of Structural Engineers, 
11, Upper Belgrave Street, London, 8.W.1, ‘ ‘Timber 
as a Flooring Material,’’ F. H. Armstrong, 6 p.m. 

Society of Engineers 

To-day, Jan. 13th.—17, Victoria Street, Westminster, 
S.W.1, Address by J. N. Walker, Informal Section 
Chairman, 6.30 p.m. 

Stoke-on-Trent Association of Engineers 

Sat., Jan. 14th—Midlands Electricity Board, Back 
Glebe Street, Stoke, Documentary Film, ‘* Mechanical 
Handling,” 6 p.m. 








Personal and Business 


Lonpon Transport states that Mr. J. D. C. 
Churchill and Mr. R. M. Robbins have been 
appointed principal executive assistants. 

British INSULATED CALLENDER’S CaBLEs, Ltd., 
AND FERRANTI, Ltd., announce that there is now an 
arrangement whereby their respective meter design 
and technical staffs work in close co-operation. 

Tue British TRANSPORT COMMISSION announces 
that its chief public relations officer, Mr. J. 
Brebner, is in Northern Ireland to advise the Ulster 
Transport Authority on public relations and 
publicity. 

Mr. Jonn OtpHaM, chairman of Oldham and 
Son, Ltd., Denton, Manchester, has left for South 
Africa for discussions concerning the manufacture 
there of portable electric mine lighting equipment 
by Oldham and Son, Africa, Ltd. 

STANDARD TELEPHONES AND CaBLES, Lid. 
(Newport Cables Division), is to open, on January 
23rd, a new branch office and depot at 7-9, Tempest 
Hey, Liverpool, 2 (telephone, Central 0756). Mr. 
A. D. Fairless has been appointed branch manager 

RIcHARDSONS, WESTGARTH AND Co., Ltd., AND 
Suuzer Bros. (Lonpon), Ltd. have made an agree- 
ment under which Richardsons, Westgarth and Co., 
Ltd., will manufacture Sulzer engines for land instal- 
lations at the Sunderland works of its associate, 
George Clark (1938), Ltd. Inquiries should be 
addressed to Sulzer Bros. (London), Ltd., 31, Bed- 
ford Square, W.C.1, which company will deal with 
all questions of sales and co-ordination of plant 
design. 

Mr. AsHteEy S. Warp, chairman of Thos. W. 
Ward, Ltd., since 1941, has resigned from that office. 
He remains a director and Bas been appointed 
president of the company. Mr. George Wood has 
been appointed chairman, and Mr. Frank R. Stagg, 
deputy chairman; Mr. H. W. Secker and Mr. J. 
Walton become joint managing directors; and 
Mr. Arnold Carr, hitherto in charge of London area 
activities, is transferring to Sheffield. Mr. F. W. 
Robinson, a local director, has now been appointed 
to the full board of the company and is to take 
charge of its London area affairs. 
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Loss of H.M. Submarine “ Truculent ” 


Ir is with very deep regret that we have to 
record the loss of H.M. submarine “ Truculent,” 
one of the 1090-ton ‘‘T” class patrol sub- 
marines, completed in 1942. She left Sheerness 
on Thursday morning, January 12th, after a 
refit at Chatham Dockyard, and was joined by 
dockyard technicians for trials in the North 
Sea. After completing diving operations she 
was returning that evening with her escort, the 
destroyer H.M.S. ‘ Cowdray,” which was 
steaming some distance ahead for Sheerness 
harbour. The “ Truculent ’’ was on the surface 
about 8 miles east of Sheerness when a collision 
took place with the Swedish tanker “ Divina,” a 
ship of 643 tons, which was making the voyage 
from Purfleet to Ipswich with a cargo of 
vaporising oil. The Admiralty was informed 
by the Netherlands merchant ship “ Almdijk ” 
that the collision had occurred in the Thames 
estuary and that the submarine had sunk. As 
soon as the news of the accident reached 
Admiral Sir Henry Ruthven Moore, the Com- 
mander-in-Chief the Nore, at Chatham, the 
code word ‘‘Subsmash” was sent out and 
routine procedure relating to submarine acci- 
dents was sent to all ships and shore establish- 
ments in the area. Later, the marker buoy 
sent up by the sunken submarine was found, 
and divers went down to examine the wreck. 
It was announced that there were seventy-nine 
men aboard the submarine, of which fifteen 
were rescued; ten bodies have been recovered, 
and fifty-four are unaccounted for. A Board 
of Inquiry opened at the Royal Naval Barracks 
at Chatham on Saturday last. 


The British Steel Founders’ 
Association 


Tue British Steel Founders’ Association has 
recently established a research and development 
division, the principal task of which is to be 
the bridging of the gap between scientific krow- 
ledge and steel foundry practice for the better- 
ment of production technique, the improvement 
of quality and the reduction of manufecturing 
costs. This week the Association has announced 
the appointment of Mr. J. F. B. Jackson, 
A.R.1.C., F.I.M., as its Director of Research, 
and he will take charge of the work of the new 
division. Mr. Jackson, who is an_ honours 
graduate in metallurgy, is an Associate of the 
Royal Institute of Chemistry, a Fellow of the 
Institution of Metallurgists, a member of the 
Iron and Steel Institute, the Institute of Metals 
and the Institute of British Foundrymen. 
Prior to this new appointment, Mr. Jackson 
has been chief metallurgist and technical con- 
troller (foundries) to David Brown and Sons 
(Huddersfield), Ltd., which company he joined 
as research metallurgist in 1933. He has 
published many papers and articles on a wide 
range of subjects associated with steel and also 
bronze founding, and was responsible for the 
preparation of the section dealing with steel 
castings incorporated in the British Standards 
Institution’s recent handbook on steel products. 
Mr. Jackson represents steel foundry interests 
on the B.S.I. Iron and Steel Industry Com- 
mittee. In July, 1945, he was a member of a 
team, sponsored by the Ministry of Aircraft 
Production, which made a tour of inspection of 
German steel foundries and he has subsequently, 
visited steel foundries in France, Switzerland, 
Czechoslovakia, Canada and the U.S.A. 


The British Hydromechanics Research 
Association 

Just over two years ago the British Hydro- 
mechanics Research Association was formed 
with the object of extending knowledge of 
Scientific principles and their application to the 
manufacture and use of hydraulic machinery 
and equipment. Its second annual report, 
which covers the year ended September, 1949, 
has been published this week. The report 
recalls that the policy adopted for the early 
Stages of the Association’s development was to 
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concentrate the initial slender resources on 
building up an information and abstract service. 
During last year, however, it became necessary 
to review the policy for the next stage of 
development. It had been assumed that all 
research in the field of hydromechanics would 
be carried out at Government and university 
laboratories, but the Association’s various 
advisory committees have surveyed their 
research requirements in greater detail, and it 
has become evident that much valuable work of 
immediate interest to members could be 
started if a relatively small laboratory were 
available for the Association’s use. Ultimately, 
the report says, it was decided to negotiate with 
the Harlow Development Corporation for 
building a laboratory and offices occupying 
about 12,000 square feet at the new town at 
Harlow, Essex. It is expetted that the labora- 
tory will be completed next year. Eventually, 
the Association hopes to’ have a team of twenty 
qualified research engineers, and it is also hoped 
that subsequently there may be considerable 
interchange of staff between industry and the 
Association. Work already in progress includes 
researches on pressuré surges in pipe-lines, 
design of suction inlet sumps of centrifugal 
pumps, valve behaviour in reciprocating pumps, 
and seals and glands. One committee, the 
report notes, has been investigating pipe 
friction formule and has reached conclusions 
which may shortly be recommended for the 
acceptance of engineers generally. At the 
recent annual meeting of the Association, Sir 
John Anderson was re-elected President, Mr. 
G. A. Wauchope was elected Chairman of the 
Council, and Mr. E. Bruce Ball, Deputy Chair- 
man. Mr. L. E. Prosser, M.I.Mech.E., is 
the Association’s Director of Research, and 
Peat, Marwick, Mitchell and Co., 79, Petty 
France, London, S8.W.1, continue to act as 
Secretaries. 


Technology in Universities 


THE University Grants Committee, of which 
Professor A. E. Trueman is the Chairman, has 
submitted to the Treasury a “ Note on Tech- 
nology in British Universities.” It amplifies 
comments which the Committee has already 
made on conclusions reached as to the place 
and development of technology or applied 
science in universities. One point made in the 
note emphasises the importance of the closest 
possible association of university teaching and 
research in technology with the fundamental 
sciences. The Committee believes not only 
that it is necessary for technology students to 
be trained in fundamental sciences in depart- 
ments where a wide range of research is being 
actively pursued, but even more that the 
standards of work and research in the science 
departments should permeate the departments 
of applied science. Another comment con- 
tained in the note is that it is generally accepted 
that a university graduate in engineering has 
still far to go before he has completed his train- 
ing as an engineer. Much of his professional and 
more technical training must be acquired after 
graduation. That does not mean, the report 
continues, that it is inappropriate for some 
purely technical training to be included in the 
undergraduate. years, and the Committee 
accepts the view that a complete separation of 
academic education in technology from tech- 
nical training would be undesirable. At 
present, the report says, there is great variation 
between those two aspects of technological 
training, both as between universities and as 
between different branches of technology. It is 
suggested that there is no reason why uniformity 
should be sought, but the Committee thinks it 
desirable that the universities should experi- 
ment in the planning of suitable courses. 
Another observation included in the note is 
that. post-graduate activities: ini thé field’ of: 
technology should be extended to include some 
post-graduate instruction as distinct from 
research. 






Hon. Membership of I.E.E. for 
Prof, E. W. Marchant 


Tue Council of the Institution of Electrical 
Engineers recently elected Professor Edgar 
Walford Marchant, D.Sc., to honorary member- 
ship of the I.E.E. for his services to the Insti- 
tution and for the outstanding contributions he 
has made to the advancement of electrical 
knowledge. Professor Marchant is a Past- 
President of the Institution and has given long 
and distinguished service on the Council. He 
is now Emeritus Professor of Electrical Engi- 
neering in the University of Liverpool. He was 
educated at University School and, as a Cen- 
tralian, his early practical training in electrical 
and scientific instrumental techniques set a last- 
ing imprint on his subsequent career. When 
Liverpool University was founded he was 
appointed the first David Jardine Professor of 
Electrical Engineering and occupied the Chair 
until his retirement in 1941. He has presented 
many papers to the Institution. and as eight- 
eenth Kelvin Lecturer dealt with the subject of 
“* High-Frequency Currents,” and as Faraday 
Lecturer in 1935 with “ Electricity in the Life 
of To-day.” At an early stage in his career 
Professor Marchant worked with W. Duddell on 
the development of the bifilar oscillograph and 
with Lord Blythswood on the absorption of 
X-rays by aqueous solutions of metallic salts, 
establishing the dependence of this absorption 
of the solution on the atomic content. In 1900 
he made experimental tests on the oscillatory 
discharge of condsnsers, from which the ohmic 
resistance of spark discharge carrying currents 
up to 2000A were estimated. He devised equip- 
ment for the accurate measurement of the 
strength of radio signals and in 1914 read a 
paper before the Institution on the conditions 
affecting the variations in signal strength from 
the Eiffel Tower and from a high-power radio 
station erected in Brussels. He also designed a 
new high-voltage laboratory for the impulse 
testing of high-voltage cables, which was opened 
in 1940. 


I.E.E. Faraday Medal 


For his contributions to science generally, 
and in particular for his distinguished work in 
nuclear physics, Sir James Chadwick M.Sc., Ph. D, 
F.R.S., has received the twenty-eighth award 
of the Faraday Medal of the I.E.E. Sir James 
Chadwick was educated at Manchester Secon- 
dary School and at the universities of 
Manchester, Berlin and Cambridge. In 1921 
he became a Fellow of Gonville and Caius 
College, Cambridge, and collaborated with 
Lord Rutherford in research work at the 
Cavendish Laboratory; the fundamental 
researches they then conducted laid the founda- 
tions on which the structure of modern nuclear 
physics rests. In 1935 he went to Liverpool 
University, where he was Lyon Jones Professor 
of Physics until 1948. His discovery of the 
neutron; which opened the way to the fission of 
the nucleus of the uranium atom, was recog- 
nised in 1935, when he was awarded the Nobel 
Prize for Physics. Previously he had been 
honoured by the Royal Society, when in 1932 
he was awarded the Society’s Hughes Medal. 
His services during the recent war in connection 
with the developments in the use and control 
of nuclear energy were recognised in America, 
when he was awarded the U.S. Medal of. Merit. 
He received his knighthood in 1945, and in 1946 
was appointed Scientific Adviser to the United 
Kingdom on the United Nations Atomic 
Energy Commission. In 1948 he returned to 
Cambridge as Master of Gonville and Caius 
College. In 1930, in collaboration with Lord 
Rutherford and Sir Charles Ellis, he published 
a book on “ Radiations from Radioactive Sub- 
stances,” and he has read a number of important 
papers on the structure of the atomic nucleus, 
nuclear particles and their experimental in- 
vestigation, including the phenomena commonly 
known as radioactivity. 
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The British Iron and Steel Industry 
in 1949 


No. Il—(Continued from page 63, January 13th) 


HE largest of the projects incorporated in 

the iron and steel industry’s development 
plan is that which is being carried out by the 
Steel Company of Wales, Ltd. That com- 
pany was formed early in 1947, under the 
chairmanship of Mr. E. H. Lever, by pooling 
certain of the resources of four “ founder ” 
concerns, namely, Richard Thomas and 
Baldwins, Ltd., Guest, Keen, Baldwins Iron 
and Steel Company, Ltd., John Lysaght, 
Ltd., and Llanelly Associated Tinplate Com- 
panies, Ltd. The resources brought under 
the control of the Steel Company of Wales, 
Ltd., included steel works at Port Talbot and 
Margam, eighteen tinplate works in West 
Wales, and a sheet works at Newport. 

The plan which the new company decided 
to put into effect involved the extension of 
the existing Margam steel works by recon- 
structing the blast-furnaces, coke ovens and 
coal and ore-handling plant in order to pro- 
duce sufficient pig iron to meet the greater 
production of steel required; building, 
adjacent to the Margam works, the new 
Abbey works, comprising an 80in continuous 
strip mill, a cold reduction mill, and all the 
requisite ancillary plant; and erecting a 
second cold reduction mill, together with a 
modern tinplate plant, at Trostre, near 
Llanelly. When details of this project were 
announced nearly three years ago, it was 
estimated that the total cost would be in the 
region of £60,000,000. 

Work on the reconstruction at Margam 
works and on the new Abbey works began in 
April, 1947, and a few months later a start 
was made on the cold reduction mill scheme 
at Trostre. The rate of progress on all parts 
of the project was well maintained through- 
out 1949, and before the end of the year some 
items of the new plant being installed at the 
Margam works had been put into operation. 
It is reported that by the end of 1949 about 
7600 tons of structural steelwork, or 70 per 
cent of the total required for the Margam 
works scheme, had been placed in position. 
One of the engravings reproduced on this 


page shows the coke oven area of the Margam 
works, with the new coal washery illustrated 
in the right background. The piling for the 
washery and a great deal of the work on the 
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thirty blending bunkers has now been com- 
pleted, and the installation of the mech- 
anical plant has begun. The company 
expects that the new washery will be ready 
for operation by about August next. In 
addition, the construction of a large coal 
crushing plant is approaching completion. 
The Margam programme provides for the 
building of ninety new coke ovens in three 
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batteries of thirty each, and in the case of the 
first battery the concrete structure, includi 

the buttresses, is finished, and the refractory 
brickwork is well advanced. The construction 
of waste gas and chimney flues in the region 
of this battery has also been completed, 
Work on the second and third oven batteries 
is proceeding favourably, and is not now 
very far behind the work done on the first 
battery. A further item of interest, which 
is indicated on the left of the engraving 
is a new by-product plant, the piling 
and foundations for which are now .nearly 
complete. ’ 

During last year a great deal of work was 
accomplished on the construction of a 25ft 9in 
diameter hearth furnace, which replaces the 
former No. 2 furnace of 16ft hearth diameter, 
Prior to the excavation of the skip pit for the 
new furnace it became necessary to undertake 
a freezing process on account of an uncon- 
trollable influx of dock water. This extra 
task, however, has not seriously delayed 
matters, and the excavation of the frozen 
ground for the skip pit has already made good 
progress. Two of the three hot blast stoves 
for the No. 2 furnace have been erected and 
towards the end of last year bricking of the 
first of the stoves was started. Reference 
must also be made to the fact that a new pig 
casting plant was put into service at Margam 
last July, thus permitting the existing plant 
to be dismantled. The structure of the latter 
has been modified, and it is now in course of 
re-erection alongside the new plant. There 
are several other items which might be men- 
tioned, as, for example, the work in the 
melting shops, where five furnaces have been 
rebuilt as 80-ton oil-fired furnaces, the con- 
struction of a new gas cleaning plant, and the 
installation of new boiler plant. Finally, the 
Margam works railway system is undergoing 
reconstruction. By the end of the year 
approximately 20 miles of track had been 
laid and about 70 per cent of the work had 
been done. 

One of the problems associated with the 
building of the Abbey works of the Steel 
Company of Wales, Ltd., was the filling of the 
site, which. called for about 4,500,000 cubic 
yards of material spread to a depth of from 
10ft to 12ft, and by the end of last year it 
was reckoned that 4,263,500 cubic yards had 
been laid. An interesting method of filling 
has been employed in areas where early con- 
struction was not required. A sand dredger 
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floating in a specially made lagoon was used, 
capable of pumping about 230 cubic yards of 
gand an hour. By that means a quantity of 
1,300,000 cubic yards of filling was placed. 
The first item of constructional work to reach 
completion was the mould preparation bay, 
a building measuring 900ft by 90ft. At 
resent it is in use as a fabricating shop by 
the steelwork erectors, as the dimensions of 
the steelwork needed for the construction of 
the melting shop would render transport 
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which obviously facilitates the reception of 
the various electricity, water, air and steam 
services. 

When details of these extensive con- 
struction projé¢ts were first published by the 
Steel Company of Wales, Ltd., it was 
announced that a considerable amount of the 
equipment would have to be obtained from 
the U.S.A. Altogether, about 18,500 tons of 
American machinery will be needed for the 
slabbing mill and the continuous strip mill at 





ABBEY WORKS MELTING SHOP IN COURSE 


after fabrication impossible. The fabrication 
is therefore being carried out on the site. 

The photograph reproduced above illus- 
trates the progress which has been made 
with the steelwork erection for the melting 
shop at the new Abbey works. Eventually 
the shop will contain eight 200-ton furnaces, 
the foundations for all of which are now 
ready. The steelwork erection of the first 
two was started during last year, and the 
refractory brickwork has been completed to 
the flues of No. 1 furnace. Eight La Mont 
waste heat boilers are being installed in the 
melting shop, and the first two are virtually 
complete. The ingot stripper bay is also 
complete, and throughout the year work was 
advanced on the construction of the twenty 
new soaking pits. Erection of the slabbing 
mill machinery was begun last September, 
and foundations have been prepared for four 
slab furnaces, although initially only three 
will be installed. Work on those furnaces is 
now in hand. The structural foundations for 
the whole of the continuous strip mill are 
now in an advanced state, and it is hoped that 
a start will soon be made on the erection of 
the mill machinery. As to the cold reduction 
mill, it may be explained that construction 
on this section of the Abbey site was not 
started until the end of 1948. So far, how- 
ever, approximately 6700 piles have been 
driven. 

At Trostre, where the Steel Company of 
Wales, Ltd., proposes to erect a second cold 
reduction mill and a tinplate plant, good pro- 
gress was maintained throughout last year 
on foundation and certain of the construc- 
tional work. Here, all the reinforced con- 
crete foundations are on piles, with the 
exception of the foundations for the five- 
stand tandem mill and temper mills, which 
are on rock. The piles are suitably capped 
at basement level, or support floors at 
a level of 28-00 O.D. in the warehouse and 
pickling departments, where there are no 
basements. In general, the reinforced con- 
crete foundations are of cellular construction, 
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the Abbey works, and, so far, a quantity of 
approximately 15,900 tons has been received, 
Storage has been arranged at the south end 
of the Abbey site and is divided into a heavy 
and light section. Some American equip- 
ment is also needed for the works at Trostre, 
and the 4200 tons now delivered and stored 
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on the site includes all the mill housings for 
the five-stand mill and temper mills. 

Work associated with the steel industry’s 
development plan is also going on in the 
North-East Coast area, and here again good 
progress during the last twelve months has 
been reported. One of the firms concerned in 
this area is the Skinningrove Iron Company, 
Ltd., whose works are situated near Saltburn- 
by-the-Sea, Yorkshire. The present annual 
output of these works is 180,000 tons of pig 
iron, 220,000 tons of steel ingots and 180,000 
tons of rolled steel, but the modernisation 
programme makes provision for these figures 
to be increased to 310,000 tons of pig iron, 
315,000 tons of ingots and 250,000 tons of 
rolled steel. 
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The Skinningrove programme includes the 
erection of a new blast-furnace, together 
with stoves, ore bunkers, turbo-blower and 
pig-casting machine. The hearth diameter of 
the blast-furnace is 21ft, and, as indicated by 
the engraving reproduced on this page, 
construction is now well advanced. It is of 
interest to note that, for the most part, the 
furnace has been designed and fabricated by 
the Skinningrove Iron Company, Ltd., itself, 
and, apart from the plates, the majority of 
the steel used has been rolled in the com- 
pany’s mills. The structure is now complete 
to the top of the stack, and lining with carbon 
blocks has been installed up to the furnace 
mantle. The two stoves, each 110ft high by 
25ft diameter, are to be of welded construc- 
tion, and will each have a heating surface of 
237,000 square feet. The shells of both 
stoves have now been completed and welding 
and lining are proceeding. Work on the 
construction of new ore and coke bunkers 
and on redesigned raw materials handling 
equipment is also in progress. Incidentally, 
the reconstructed materials handling plant 
will service the two existing blast-furnaces 
as well as the new one. 

The melting shop has been extended at 
its north end to accommodate a 600-ton 
inactive mixer which has been installed by 
Head, Wrightson and Co., Ltd. The latest 
report from Skinningrove is that the mixer 
is about to be put into operation, hot metal 
being conveyed to it from the blast-furnaces 
in 60-ton capacity ladles. The active mixer 
at present in use is to be converted to a 
300-ton tilting steel furnace, an operation 
which is expected to take about six months. 
Other work in hand at Skinningrove includes 
the construction of two additional soaking 
pits, making seven in all, and the erection 
of a new ingot stripper. 

Another expansion scheme in progress on 
the North-East Coast is that of Dorman, 
Long and Co., Ltd., Middlesbrough. During 
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1949 the first stage of that company’s scheme 
was completed by the bringing into operation 
of the central ore unloading, ore preparation 
and sintering plant at the Cleveland works. 
It is stated that this particular project has 
involved a capital expenditure of £1,750,000, 
but with its completion the time required for 
the discharge of ore cargoes has been sub- 
stantially reduced, the unloaders, on occasion, 
handling as much as 364 tons per working 
hour. The ore preparation and sintering 
plant enables prepared burdens to be supplied 
to certain blast-furnaces. Recently it 
was decided to duplicate some sections 
of the preparation plant so that a larger 
volume of prepared raw materials will be 
available to the blast-furnaces both at the 





Cleveland and Redcar works. In its present 
form the ore preparation plant—a view of 
which is reproduced in an engraving on 
page 75—is claimed to be capable of dealing 
with 2,000,000 tons of blast-furnace materials 
annually, including 75 per cent of foreign 
ores. 

The Lackenby site of 650 acres, which 
unites the Cleveland and Redcar works of 
Dorman, Long and Co., Ltd., has now been 
substantially levelled, and a link railway line, 
3 miles long, between the two works is now 
working. By this means a greater degree of 
flexibility is given to the operation of the 
steel plants at both works, as hot metal can 
now be transferred between Cleveland and 
Redcar as circumstances require. Towards 
the end of last year a start was made upon 
the second stage of the developments which 
Dorman, Long and Co., Ltd., has in hand. 
This entails the construction of an open- 
hearth steel plant on the Lackenby site, with 
a capacity of 500,000 tons of ingots a year. 
The capital expenditure on this part of the 
project is put by the company at something 
over £8,000,000. Actual construction work 
has been begun, and there are hopes that the 
plant will be completed by September, 1952. 
In addition, new blast-furnace ancillary 
equipment is to be provided at the Cleveland 
works. These stages of development are to 
be followed in due course by the installation 
in the Lackenby area of extensive steel 
rolling equipment. 

In a review of this nature it is not possible 
to deal in any detailed manner with all the 
work that is being done under the iron and 
steel industry’s reconstruction plan. As we 
have said already, that plan is concerned with 
the development of all the iron and steel 
areas of the country. There are schemes 
making progress in Scotland, in the Sheffield 
area and in Lancashire, and those of which 
particular mention has been made are but a 
representative few among the many con- 
tained in the development plan. 

Towards the end of last week the British 
Iron and Steel Federation was able to 
announce that steel production during 1949 
totalled 15,552,900 tons, and was therefore 
the highest annual output ever reached in 
this country. It should be noted also that 
in each of the last three years British steel 
production has exceeded the target set in the 
Government’s Economic Survey. Last year’s 
output of pig iron, it may be added, totalled 
9,498,500 tons, compared with 9,276,400 tons 
in 1948. 

In concluding this review of the work that 
has been accomplished by the iron and steel 
industry of this country during the last 
twelve months, it is well to take note of some 
observations which have been made by the 
British Iron and Steel Federation. They 
indicate that the steel industry in Britain was 
not immune during the year from the change 
in demand that became evident elsewhere, 
though, here, the change was less dramatic 
than in the world generally. Demand ceased 
to expand in all directions, as it had done 
since the end of the war. The demand of 
some industries, the Federation says, became 
stationary, while in others—shipbuilding, for 
example—it underwent a decline. In 
January, 1949, the volume of orders on the 
books of British steel companies reached its 
post-war peak, and since then there has been a 
fall, caused in the first instance by the more 
rapid fulfilment of contracts. From April, 
new orders, more particularly long-term than 
short-term orders, showed signs of dwindling, 
and in the course of the year the resulting 
decline in the total of orders on the books 
was about 20 per cent. 

It should be remembered, however, that 
for the greater part of 1949 the mass of orders 
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awaiting execution was still heavy. Apart 
from the demand for home uses, steel was 
urgently required by export trades called 
upon to make up for the decline of old export 
staples, such as coal and cotton. About 30 per 
cent, therefore, of last year’s entire demand 
for British steel was for export directly or for 
indirect use in other export goods. That 
proportion, the Federation estimates, is 
likely to be exceeded in the present year. A 
further indeterminate proportion last year 
was for the re-equipment of industries playing 
an important part in the export drive. 
Direct exports of steel, it will be remembered, 
continued to be limited by Government 
policy. 

The British [ron and Steel Federation 
takes the view that so far as the home 
demand for steel is concerned the need of the 
immediate future is not so much an increase 
in the general supply as a flexible supply 
between the different finishing industries and 
firms. Primarily on that ground the steel 
industry, in the course of last year, sought 
the abandonment of all detailed control over 
distribution. That control, under which 
steel supplies are allocated to the several 
Government Departments which, in turn, 
are responsible for distribution among the 
consumers sponsored by them, was suited to 
the time when steel generally was scarce. 
But, it-is asserted, it loses its justification as 
soon as the shortage has been overcome and 
the problem is that of determining the 
strength of the demand for this as compared 
with that finished product. The general suffi- 
ciency of steel should make possible also the 
abandonment of many of the steel economy 
measures now in force. The Federation 
acknowledges that many of those measures 
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have a permanent justification. It sugvesta, 
however, that others have become unego. 
nomic in the new conditions, though now 


_ that they are in train their effect threatens 


to perpetuate itself far into the future, and 
it is felt that the time has come for their 
review. 

Taking into account the stocks of steel in 
the hands of producers, the probable imports 
of about 850,000 ingot tons, and an output 
of approximately 15,750,000 tons, the Federa. 
tion has forecast that the total amount of 
steel available for consumption in 1950 
should be around 17,700,000 ingot tons, 
Cuts in capital expenditure will inevitably 
mean a decline in 1950 in the deman: for 
steel for home use; but, on the other 
hand, more steel will be needed for indirect 
export by the steel-using industries. The 
Federation’s assessment of the situation 
shows that for all home purposes there should 
be required in 1950 about 14,700,000 tons of 
steel—compared with 14,300,000 tons last 
year—which will leave a margin of 3,000,000 
ingot tons available for direct export. The 
steel most easily exported directly is mainly 
heavy steel, the demand for which has been 
affected by the Government’s policy in 
capital investment. 

Summing up the existing situation, it may 
be said that four and a half years after the 
end of the war, the supply of and demand for 
British steel are once again practically in 
balance. That achievement has been brought 
about by the industry’s success—under 
private enterprise—in improving its capacity 
and in procuring the requisite supplies of raw 
materials, though, as the Federation observes, 
the cost of these raw materials threatens to 
be one of the major difficulties of 1950. 


Labour and the Economic Situationin 1949 


By GERTRUDE WILLIAMS* 
No. I1[—(Continued from page 46, January 13th) 


TRADE UNIONS AND THE T.U.C. PoLicy 

RADE unions are not all affected in the 

same way by the recommendation of the 
T.U.C. Some wage agreements include a 
sliding scale arrangement by which wage 
rates automatically go up or down with 
every so many points in the index. For 
about 2,000,000 persons covered by such 
agreements acceptance of the T.U.C. recom- 
mendation entails the deliberate sacrifice 
of increases in wages to which they have a 
contractual right, a policy which demands 
both a clear understanding of the economic 
situation and considerable self-discipline. 

What action they will take is yet uncertain. 
The T.U.C. Economic Committee held a 
series of meetings with representatives of 
the unions with sliding scale agreements in 
mid-December from which it appears that 
the building unions would be prepared to 
suspend their scales temporarily, provided 
that other unions are willing to do the same. 
But many of them have yet to be fully 
convinced that the seriousness of the situa- 
tion merits such a drastic step, and it will 
not be until after the general meeting of 
trade union executives in mid-January that 
anything definite will be known. 

The majority of trade union agreements 
do not include a sliding-scale clause and 
knowledge of the reaction of these unions 
to the lead given by the T.U.C. must 
also wait until the meeting of the exec- 
utives. Despite the courage of such 
union officials as Mr. Tanner, of the 
* Reader in Social Economics, University of London. 





Amalgamated Engineering Union, and Mr. 
Mathews of the Municipal and General 
Workers’ Union, who have told their mem- 
bers that a vast increase in the production 
of goods at marketable prices must come 
before any improvements in standards of 
living can be hoped for, the outlook at the 
moment is none too bright, for demands 
for wage increases are already being pressed 
by unions representing almost half the total 
of organised workers. By far the largest 
claim is that put forward by the Confedera- 
tion of Shipbuilding and Engineering Trade 
Unions for a general wage increase of £1 
a week, which would apply to some 2,750,000 
workers. The unions insist that this claim 
falls within the limits permitted by the 
Government on the ground (a) that profits 
in these industries are so high that the 
increase in wages would not necessitate any 
rise in selling prices and (6) that the increase 
in productivity during the last two years 
justifies a rise of this dimension. As far 
as the National Union of Railwaymen is 
concerned, on the other hand, there is not 
even the pretence of following the T.U.C. 
lead and the union continues to press for 4 
rise in wages which has proved one of the 
most persistent claims of the year. 

The trouble in the railways goes back to 
1947, when a Court of Enquiry gave a rise 
of 7s. 6d. a week in place of the 20s., for 
which the union had asked. A year later, 
the union began to press for the remaining 
12s. 6d. The claim went from one tribunal 
to another of those set up as part of the 
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joint negotiating machinery of the industry 
and was consistently rejected. Last spring 
the N.U.R. varied its claim by asking for a 
flat rate increase of 10s. per week plus an 
overtime rate of time-and-a-quarter for 
work done on Saturday afternoon. Mr. 
Figgins argued that the wage of the lowest 
grade of workers was below the rainimum 
necessary for reasonable subsistence and 
that, as railway wages had not kept pace 
with increases in comparable occupations, 
the railways were unable to recruit neces- 
sary staff. After herculean efforts on the 
part of the Ministry of Labour, the Railway 
Executive and the N.U.R. were persuaded 
to put their dispute before a Board of Con- 
ciliation and agreed, in advance, to abide 
by the decision. After a very thorough 
investigation, the Board came to the con- 
clusion that the union had not made good 
its claim. Railway wages, as a whole, 
had kept pace with those of other industries 
and, although the basic rate of the lowest- 
paid workers was certainly low—92s. 10d. a 
week—the average weekly earnings of this 
grade were, in fact, 112s. 7d. a week. Satur- 
day work must be accepted as a normal part 
of railway routine and the overtime rate 
demanded would cost the Railway Execu- 
tive nearly £16 million a year—a charge 
for which there was no justification and 
which it would be impossible to meet with- 
out severe loss. The N.U.R. was in a diffi- 
cult position as a result of this decision, 
for at an earlier stage of the prolonged 
negotiations the Railway Executive had 
actually offered an increase of 3s. 6d. a 
week to the lowest paid grades—an offer 
which Mr. Figgins had turned down because 
he was still hoping for a flat rate rise, and 
the Board, whose decision, as has been 
stated, he had promised in advance to 
accept, did not agree that even this part of 
the claim could be justified. 


NATIONAL MrntimumM WaGE 


It is not only in connection with the 
railways that the position of the lowest 
grades of workers has recently been a sub- 
ject of controversy. When the White Paper 
was first issued the Government agreed 
that advances might rightly be asked by 
those who could show that their earnings 
were below what could be reasonably accepted 
as necessary for human needs and it was 
generally felt that even the greater stringency 
of the present situation could not justify 
the continuance of extremely low incomes. 
Indeed, at one time during the year it was 
said, though never confirmed, that the 
Government had offered to introduce a 
statutory national minimum wage as a 
quid pro quo for complete wage stabilisation 
of all rates: which were above this figure. 
Whether this offer was, in fact, made, is 
not known but it is certain that the trade 
unions are strongly opposed to such a policy 
and would .certainly have rejected it. 

The difficulty of the trade unions in this 
connection is interesting further evidence 
of the ambivalence in the attitude of most 
wage-earners towards the right basis of wage 
rates, and, in fact, this ambivalence is not 
confined to wage-earners—it is pretty wide- 
spread. There is, on the one hand, a general 
belief that wages ought to be sufficient to 
supply the reasonable human needs of a 
worker and his family, but, at the same 
time, those who need any degree of special 
skill or knowledge or experience to do their 
work believe, equally strongly, that their 
pay should reflect the value of these qualities. 
The opposition of the trade unions to a 
national minimum wage, fixed by law, 
springs primarily from the enormously strong 
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conviction that it is right and necessary to 
maintain the differentials between the rates 
of skilled, semi-skilled and unskilled groups 
and that these would be endangered by a 
statutory minimum. From the economic 
point of view the unions are undoubtedly 
right. A wage, whatever else it may also 
be, is essentially a price and like every other 
price, it measures the relative scarcity of the 
thing it refers to and acts as an inducement 
to the provision of further supplies. But 
the wage which is enough to attract workers 
into a particular craft or occupation has 
no special relevance to the needs of the 
worker and his family. The unskilled 
labourer, for example, with several young 
children to support, needs a bigger income 
than the skilled craftsman who is a bachelor ; 
but the latter would still insist, and rightly, 
that his pay should be higher. 


WaGEs AND MintmuM STANDARDS OF 
WELFARE 


Failure to distinguish clearly between the 
collective responsibility which our society 
has accepted for the maintenance of minimum 
standards of welfare in the community and 
the part played by wages in our economy 
has led to an enormous amount of confused 
thought. 

In the last fifty or sixty years we have 
made long strides towards providing the 
main essentials of a minimum standard of 
living for everybody—education and health 
facilities, insurance against the common 
vicissitudes of life, family allowances and 
pensions, national assistance for the needy, 
subsidised housing and free foods and so on 
—and we are in a fair way to ensure that 
nobody shall be compelled by his circum- 
stances to live below a certain agreed level. 
That some serious poverty still remains must 
be admitted, but this country has probably 
done more than any other to build a social 
scaffolding to protect the weak and needy. 
All these measures are social policies; they 
provide for those who need the service and 
the bill is met out of national revenue raised 
by rates and taxes. But a wage is entirely 
different. The State does not direct people 
to train for, or to do, any particular type of 
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work, and is not responsible for the choice 
they make. Nor is an employer under an 
obligation to employ a particular individual ; 
and there is no reason why he should choose 
to do so unless he believes it worth his 
while. The worker expects to be paid for 
the work he does and the employer has a 
right to expect something in return for the 
payment he makes. In most industries 
the wage bill is one of the most important 
elements in the costs of production and, 
unless he gets value for money, the employer 
will find himself forced to raise his selling 
prices above the amount that his market 
can stand. If we believe that the main- 
tenance of minimum standards of welfare 
is a right objective of social policy—and 
that is now generally accepted in this and 
other countries—we must develop social 
means to ensure that the necessary provision 
is made, and cease making the assumption 
that a man’s work is inevitably equal to his 
needs. It is essential that we should learn 
to make a much clearer distinction than 
we have been willing to do in the past between 
a man’s needs as a human being and a citi- 
zen and the value of his work in the field of 
paid employment. 

Apart from the logical fallacies in the 
theory of a statutory minimum wage, the 
administrative difficulties that would attend 
it are formidable. What should be the basis 
of calculation of such a wage—an individual 
or a family? If a family, of what size? 
Should it be paid to bachelors or childless 
men? If not, what about the danger of 
unemployment amongst family men and 
about the relationship of men’s and women’s 
rates ? How is it possible to call into being 
suddenly an inspectorate large enough to 
keep an eye on every type of job and make 
sure that the legal rate is actually being 
paid? How do you persuade workers to 
move away from declining occupations ? 
One could easily double this list of problems 
that would call for immediate attention. 

The really serious wage problems are not 
concerned with whether this group or that 
should get a penny more or less per hour ; 
they demand a great deal of clear thinking 
on the nature of the wage bargain as a 
whole. 


Civil Engineering in 1949 


No. IlI—(Continued from page 51, January 13th) 


Roaps, BRIDGES AND TUNNELS 

Ee spite of the pressing need for modernisa- 

tion of the country’s road network, few large- 
scale works were in progress during 1949. 
However, work was begun for the Ministry 
of Transport early in the year on the south- 
eastern section of the Neath By-pass, in 
South Wales, which will extend from Briton 
Ferry to Earlswood, where it will connect 
with the new road from Jersey Marine to 
Swansea. On leaving the existing trunk 
road at Briton Ferry, the new by-pass will 
cross over the Western Region main railway 
line, branch lines and sidings and the Briton 
Ferry dock, on a steel viaduct of eleven 
spans and 970ft in length. Then, after 
passing through a short rock cutting, it 
will cross the River Neath on a steel high- 
level bridge of 300ft span, with steel approach 
viaducts of seven and nine spans, all carried 
on reinforced concrete piers and having a 
total length of 1610ft. The road will have an 
overall width of 90ft, consisting of dual 22ft 
carriageways flanked by cycle tracks and 
footways. Roundabouts will be constructed 


at Briton Ferry and Earlswood. The con- 
sulting engineers for. the Ministry of Trans- 
port are Messrs. Rendel, Palmer and Tritton, 
the consulting architect is Sir Percy Thomas ; 
the contractors are the Cleveland Bridge and 
Engineering Company, Ltd. 

A second scheme in South Wales for which 
the consulting engineers are Messrs. Rendel, 
Palmer and Tritton, and for which the con- 
tractors are Lavender and McMillan, Ltd., 
is the Merthyr road, which was started 
in June, 1949. This road will connect the 
trunk roads A470 and A465 and will by-pass 
Merthyr Tydfil on the east side. At present 
these trunk roads, running north-south and 
east-west, cross in the heart of Merthyr 
Tydfil and in doing so traverse a built-up 
area of narrow congested streets with acute 
bends and steep gradients. The new road, 
which by-passes all built-up areas, is just 
under 34 miles long. It rises from an eleva- 
tion of 488ft on A470 at Pentre-bach to an 
elevation of 1228ft on A465 at Dowlais Top, 
a total rise of 740ft. The steepest gradient 
will be 1 in 15. The area traversed is almost 
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all covered with refuse tips from underground 
workings which have not been in operation 
for many years. Three railways have to be 
crossed, two by overbridges and one by a skew 
underbridge. The carriageway will be 22ft 
wide and there will be a few connections 
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the two existing single-line tunnels, which 
are now over 100 years old, and to permit 
the electrification of this busy section. The 
line of the new tunnel is parallel to the 
present tunnels and 100ft south of the exist- 
ing down tunnel. It is straight except for a 
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diameter pilot heading from the Woodheaq 
end, shown in the accompanying illustration, 
was started and the face has now advanced 
some 800ft into the hill. Tho strata met with 
are sandstone and occasional layers of hard 
shale, all dipping steeply from west to east 





to some very minor roads, this being the 
only class of road crossed throughout the 
entire length. 

The provision of a dual carriageway road 
with footpaths and cycle tracks, an extension 
of the St. Helens-Southport road, from 
Windle Smithies to Bickerstaffe, was aiso in 
progress during the year under the direction 
of the Lancashire County Council. This 
work was commenced in 1946. On a smaller 
scale, road improvements including the 
provision of dual carriageway roads over 
short distances were also being constructed 
by several county councils. 

In connection with the work of the North 
of Scotland Hydro-Electric Board, several 
road bridges were under construction during 
the year. Of these we illustrate above the 
Aldour bridge, across the River Tummel, 
near Pitlochry, a replacement of the old 
Clunie bridge which will be submerged by 
the loch formed by Pitlochry dam. The new 
bridge is a reinforced concrete structure, the 
two side spans each being 77ft 6in long, and 
the centre span 94ft long, including a freely 
supported centre section 50ft in length. Sir 
Alexander Gibb and Partners were the con- 
sulting engineers for the Aldour bridge. 

Tunnelling in progress during 1949 included 
two interesting works, the railway tunnel 
at Woodhead and the Tyne tunnel. The 
latter work consists of small-diameter 
tunnels to take pedestrian and cyclist traffic 
and a separate tunnel to take two lines of 
vehicular traffic. The pedestrian and cyclist 
tunnels are to be approached by means of 
escalators. A contract was placed with 
Charles Brand and Son, Ltd., in May, 1947, 
for the construction of the pedestrian and 
cyclist tunnels and the tunnels for the 
escalators. The driving of these tunnels 
was completed during the year, and a start 
was made with the installation of the 
escalators and various other minor works, 
The tunnelling work was carried out in com- 
pressedair at pressures up to 40 lb persquare 
inch for many months consecutively. The 
consulting engineers are Messrs. Mott, Hay 
and Anderson. 

The new Woodhead tunnel under the 
Pennine Range will be some 3 miles 3 chains 
in length, and is situated between Woodhead 
and Dunford Bridge on the Manchester to 
Sheffield main line. This double-line tunnel, 
of horseshoe section, about 31ft wide by 
24ft high, is being driven to replace 
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length of 600ft at the Woodhead or west end, 
which is set to a curve of 40 chains radius. 
The tunnel falls from Dunford Bridge at the 
east end to Woodhead at the west end at a 
regular gradient of 1 in 203, and subsoil 
water will be carried by a centre concrete 
channel to a water-treatment plant at the 
Woodhead end and discharged into the 
River Etherow. The finished tunnel will be 


towards the face. Little subsoil water was 
encountered and the rock was trimmed to 4 
roughly arched form in the roof of the head. 
ing, and so far has not required supporting 
timbers. Preparatory work on the Dunford 
pilot heading was commenced in November 
last and the face was so ne 50ft in from the 
portal by the close of the year. 

In June, 1949, the sinking of shaft No,”2 
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concrete-lined and equipped with hangers 
to carry the overhead catenaries and electrical 
equipment. 

Construction work was started in February, 
1949, and owing to the isolated position of 
the site, efforts were concentrated upon the 
preparation of a hutted camp to accommo- 
date some 600 men. Excavation in sandstone 
rock and shale proceeded in the east and 
west approach cuttings to the two portals, 
and some 40,000 cubic yards of rock were 
removed by the end of the year. 

In July, 1949, the driving of the 12ft 


about midway along the length of the tunnel 
was started, but delay was occasioned by the 
presence of water, which made cementation 
necessary. The strata below the soft surface 
are again rock and shale. This shaft, 
eventually to be 500ft deep, was sunk and 
concrete lined for a depth of 160ft by the end 
of 1949. 

Much of the plant used in this work is 
electrically operated, necessitating the 
installation of a transformer station and the 
construction of a power transmission line 
3 miles in length over the hill from Dunford 








On, 


rith 
and 


rd 











Jan. 20, 1960 


to Woodhead. Owing to the dearth of rock 
tunne! miners, men were specially trained 
for the work; as a result initial progress 
was slow, but recently has shown much 
improvement. The consulting engineers for 
this project are Sir William Halcrow and 
Partners and the contractors Balfour Beatty 
and Co., Ltd. 


Coast PROTECTION 

The passing of the Coast Protection Act 
in 1949 drew attention to the urgent necessity 
for protecting various stretches of the 
country’s coastline. The need for repairing 
or constructing sea defence works is so 
creat that one of the main criticisms made 
against the Act was the comparatively small 
sum of money which it is proposed to spend 
on coast protection during the next twelve 
months. 

Work carried out during the year included 
the construction of some 1100ft of sea wall 
at Seaford in Sussex. This new wall, which 
is 20ft in height, was built to close a breach 
made in the existing wall by the gales of 
1945. It was built about 50ft behind the 
line of the original wall, to which it is 
connected at each end by a double curved 
re-entrant length incorporating steps and a 
slipway. The wall is founded on reinforced 
concrete king piles spaced at 5ft centres 
under the heel, and is provided with a sheet- 
piled cut-off at the toe. This work brings 
towards completion an extensive programme, 
including underpinning and refacing the 
existing sea wall over a length of about 
2 miles. A full description was given in THE 
ENGINEER, October 28, 1949 ; the consulting 
engineers are Sir William Halcrow and 
Partners and the contractors the Demolition 
and Construction Company, Ltd. 

On the coastline of Lincolnshire, a series 
of contracts, dispersed at points over a 9-mile 
frontage, with a total value amount- 
ing to well over a quarter of a million pounds, 
has been in progress since 1943. They were 
completed by the end of 1949. The work was 
designed for the protection of low-lying 
agricultural land between Skegness and 
Mablethorpe, and was sponsored by the 
Ministry of Agriculture and Fisheries. Of 
the contracts completed in 1949 the first 
consisted of a curved reinforced concrete 
wall and stepwork with steel sheet piled toe, 
and the second of a steel sheet piled wall 
with concrete decking, apron and toe. The 
consulting engineers were Messrs. Lewis and 
Duvivier. 


DEVELOPMENTS 


On the Eastern Region of British Railways 
an interesting metlrod was employed for the 
stabilisation of a soft clay track formation. 
This work was carried out north of Aylesbury 
on the main line. Shear strength tests of 
the clay revealed overstressing under live 
load at depths up to 6ft below the sleepers. 
Bulk excavation of the soft clay down to rock 
level and replacement by sand was contem- 
plated as a remedy, but considered too costly. 
It was therefore decided to try different 
densities of sand piling, with limited bulk 
excavation and sand blanketing. The opera- 
tion of sand piling consists of driving a 9in 
diameter steel spud into the formation at a 
number of points between the sleepers, with- 
(drawing on reaching a specified depth and 
filling the hole with sand. In this case the 
spuds were driven to a depth of 5ft or to the 
rock level, whichever was the less. ‘The sand 
was placed in the holes from bags and con- 
solidated by punners every 18in. Different 
patterns of piling were tried out; the 
densest pattern had seven piles per sleeper. 
This work was carried out by W. and C. 
French, Ltd., contractors, under the super- 
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vision of Mr. J. I. Campbell, civil engineer, 
Eastern Region, British Railways. 

Another interesting development during 
the year was the first installation of a 
hydraulic elevator fish pass at Leixlip dam, 
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interesting structures completed, or in course 
of erection, during the year. Of these, we 
illustrate below a factory built for Brynmawr 
Rubber, Ltd., at Brynmawr, in Breconshire. 
The main production area of the factory is 
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in Northern Ireland, for the Dublin Elec- 
tricity Board. This fish pass was developed 
by Glenfield and Kennedy, Ltd., and was 
described in THE Enornzer of April Ist, 
1949. It consists of a sloping tunnel, 12ft 
by 8ft, running from the reservoir level at 
the upstream face of the dam to a large 
chamber leading to the tail-race channel, 


covered by nine domes of thin slab reinforced 
concrete construction. Each dome covers 
about 90ft by 70ft, the crown rising about 8ft 
above the level of the springing. The domes 
were designed to carry a superimposed load 
of 15 lb per square foot, the thickness of the 
curved surface being generally 3in, with a 
light mesh reinforcement throughout and 
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with various sluices and valves. By com- 
bining a continuous downstream current 
through the channel with a periodic flooding 
to reservoir level, the fish are induced to 
pass through the dam into the reservoir. 
The upstream sluices (fish escape and 
overshot regulator) to the fish pass can be 
seen to the right of the sluice gates in the 
illustration of Leixlip dam shown above. 


REINFORCED CONCRETE 


Recent trends in reinforced concrete 
design were exemplified by a number of 





in mild steel bars incorporated at the corners 
where some tensile forces occur. The roof 
of the drug room of the factory consists of a 
series of thin shell barrel vaults, and can be 
seen behind the main building in the illus- 
tration. The consulting engineers for this 


work are Messrs. Ove Arup and Partners, and 
the architects the Architects’ Co-operative 
Partnership; contractors are Gee Walker 
and Slater, Ltd., and Holland and Hannen 
and Cubitts, Ltd. 

Thin-shell construction was also used to 
cover the roof of the turbine house of the 
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power station under construction for the 
B.E.A. at Skelton Grange, Leeds (see THE 
ENGINEER, October 28, 1949, page 488). 
The main structure of the turbine house, as 
shown in the accompanying ilbustration, 
consists of a series of reinforced concrete 
portal frames supporting a shell concrete 
roof. In addition, the frames support on 
one side a three-storey reinforced concrete 
block containing the electrical controls, 
and on the other the main tank rooms. The 
turbine house roof is 79ft wide and is divided 
into fourteen bays, each 31ft long. It was 
constructed from a travelling carriage, con- 
sisting of two main trusses spanning between 
the crane rails, which can be seen in the back- 
ground of the illustration. The erection of 
the turbine house roof is being carried out by 
Holst and Co., Ltd., to its own designs, 
which were made in collaboration with 
Chisare and Shell “‘ D,”’ Ltd., for whom Mr. 
H. G. Cousins acted as consulting engineer. 

One of the noteworthy points among the 
year’s activities was the attention shown to 
prestressed concrete, and the use of precast 
prestressed concrete structural elements. 
Most of the examples of prestressed concrete 
construction which were in progress during 
the year embodied such precast factory- 
made members and examples of the use of 
in situ prestressing in this country are hard 
to find. An exception was the employment 
of prestressed concrete in some of the 
caissons at the deep-water quay at Leith. 

The Concrete Development Company’s 
factory at Iver, Bucks, which was built to 
supply precast prestressed units, was opened 
in March, 1949. This factory employs the 
Hoyer long-line process of manufacture, and 
has made a variety of beams, poles and 
planks. The first prestressed piles made by 
this process in this country were produced 
during the year, and have been driven with 
lengths up to 60ft. 


Crvi. ENGINEERING ABROAD 


The scope of this review has so far been 
restricted to mention of works within the 
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1949, however, especially with such work as 
hydro-electric projects, some of which are on 
a very large scale. In the United States 
particularly, huge programmes of dam con- 
struction were in progress for flood relief, 
power supply, irrigation and so on, including 
such structures as the Hungry Horse dam, 
an arched concrete dam 520ft high, and the 
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and is just over 1500ft long. The main Pratt 
trusses of the second, fourth and sixth spans 
(which are each 195ft from centre to centre 
of the piers) are continued over the piers to 
form cantilevers in the adjacent spans, each 
cantilever being 73ft in length. The spaces 
between the ends of the cantilevers in the 
third and fifth spans (which are each 268f 
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Garrison dam, an earth fill dam, 210ft high 
and 2} miles long. 

The illustration above shows part of the 
combined road and rail bridge across the 
River Tigris at Baghdad. This bridge, for 
which the consulting engineers are Messrs. 
Coode, Vaughan-Lee Frank and Gwyther, 
and the contractors Holloway Brothers, Ltd., 
was commenced in 1946, and approached 
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British Isles. Works abroad are so many 
and so varied that it is possible to mention 
only one or two isolated instances. Civil 


engineering , development in all countries 
of the world was going ahead extensively in 


completion during 1949. The main steel 
spans were constructed from both sides of 
the river and were linked together just before 
the end of the year. 

The main bridge consists of seven spans 





from centre to centre of the piers) are each 
bridged by a suspended truss 122ft long. 
The first and seventh spans (each 195ft from 
centre to centre of piers) each consist of a 
122ft truss resting on the pier at the shore 
end, and on the 73ft cantilever at the other 
end. 

The eight piers are all founded on pneu- 
matic caissons, the six main piers being sunk 
to at least 45ft below river bed level. The 
approaches to the bridge are carried on steel 
trestles about 142 and 880 yards long on 
each side for road and rail approaches 
respectively. 

All the steel trusses were constructed of 
high-tensile steel. In order to avoid deforma- 
tion stresses the main trusses were pre- 
stressed by deforming the members of the 
truss during erection, to produce prestresses 
in a sense exactly opposite to the deformation 
stresses which would otherwise have been 
produced after completion and deflection of 
the bridge. The trusses were set out during 
fabrication to suit these requirements. 

The bridge carries a single-line railway, 
an 18ft roadway and a 10ft footway, canti- 
levered outside the trusses on the roadway 
side. ‘ Many difficulties were encountered 
during the design and construction of the 
bridge, due to the capricious nature of the 
Tigris and the alluvial sub-soil under the 
bridge and its approaches. 

Amongst the many developments in Africa 
may be mentioned the extension scheme for 
Takoradi Harbour, the only deep-water 
harbour on the Gold Coast, which was 
opened to shipping in 1928. The water area 
enclosed by the two breakwaters of the 
harbour is about 220 acres, and the internal 
development in wharves, moorings, sheds, 
road and rail communications, &c., at the 
date of opening was sufficient to meet trade 
requirements at that time. Trade grew 
rapidly and by 1938 extensions were con- 
sidered and planned, but war prevented their 
execution. During the war much improvisa- 
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tion was necessary to cope with demands for 
bauxite and manganese, two of the principal 
exports, and with more immediate require- 
ments for the Services stationed at Takoradi. 
The extensions now in hand were planned to 
deal with the much-increased normal trade 
of the port, with provision for the estimated 
trade increase during the next ten years. 
These extensions will fully develop the area 
enclosed by the existing breakwaters. 

The chief works comprise three additional 
deep-water cargo berths formed by a precast 
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concrete block wall, an oil berth and a bauxite 
loading berth, 3500 lineal feet of shallow- 
water quay in mass concrete for timber 
exports, 1,600,000 cubic yards of excavation 
for filling material, 24,000 square yards of 
sheds, 60,000 square yards of roads and paved 
areas, a new locomotive yard and running 
shed, 12 miles of railway tracks in sidings, 
and 30 electric cranes for various purposes. 
The consulting engineers are Messrs. Rendel, 
Palmer and Tritton, and the contractors 
Taylor Woodrow Construction, Ltd. 


Electrical Engineering in 1949 


No. I1—(Continued from page 48, January 13th) 


A PrivaTE GENERATING STATION 
EFORE turning from the supply side to 
the manufacturing side of the electrical 

industry we shall refer briefly to an interesting 
private generating station which was com- 
pleted during 1949 at Jas. Williamson and 
Sons, Ltd., Lune Mills, Lancaster. This 
station (which was fully described in our 
issues of March 18, September 9 and 16, 
1949), is designed to supply electrical power 
as well as steam to the mills, where linoleum 
and kindred products are manufactured. 
Day-to-day balance between the steam and 
electricity demands is achieved through the 
Marguerre method of feed heating, whereby 
any surplus energy is conserved as hot water 
in a heat-storage vessel, 77ft long by 12ft 
diameter, with a nominal capacity of 700 
therms. To meet variations in the relative 
demand for electricity and process steam in 
the factory, two small condensing sets, each 
of 500kW capacity, are installed for operation 
by exhaust steam from two back-pressure 
sets which provide the main generating 
capacity of 3000kW each (M.C.R.) at 60 1b 
per square inch back pressure. The back 
pressure of the main sets can be adjusted to 
120 lb per square inch when the load is 
reduced proportionately. 

A general view of the turbine room is 
reproduced herewith. Each set comprises a 
Belliss and Morcom turbine coupled to a 
Lancashire Dynamo and Crypto alternator. 
The alternators are closed-air-circuit 
machines with Heenan and Froude water 
coolers incorporated in the foundations. 

ELECTRICAL MANUFACTURING INDUSTRY 

From the manufacturers’ viewpoint the 
year under review was one of increasing 
activity. An interesting pointer to future 
production is the number of works exten- 
tions, the progress of which is the subject of 
a separate article January 6th, pages 14-15. 

Statistics, subject to the usual reservations, 
provide a useful guide to the year’s produc- 
tion achievements. For example, the average 
monthly delivery (for the first three quarters 
of 1949) of steam turbo-alternators was 
about 176MW, of which 54MW was for 
export, leaving 122MW for home needs.* 
The corresponding monthly figures for 1948 
were 112MW (total), comprising 39MW 
(export) and 73MW (home). Clearly, there- 
fore, there has been a striking increase in 
manufacturers’ deliveries to home power 
stations. The increase, however, bears little 
direct relationship to current production, 
but rather echoes the fact (recorded in the 
thirty-eighth BEAMA report) that much of 
the 1948 production of generating plant had 
to be stored by manufacturers, owing to the 
inability of the B.E.A. to accept delivery. 
The increased deliveries, incidentally, are 
now being reflected in the commissioning of 
plant at B.E.A. stations where an aggregate 
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capacity of 308-5MW (35 per cent of the 
year’s total) was installed in the single month 
of December ! 

The deliveries of rotating electrical 
machinery other than turbo-generators 
showed an increase of about 7 per cent (in 
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value) compared with the previous year’s 
results, but the exports in this category 
increased by nearly 50 per cent. 

In other classes of electrical goods and 
appliances comparisons between 1948 and 
1949 are less marked, but the value of the 
total production of accumulators, for 
instance, increased by about 10 per cent and 
exports increased by more than 25 per cent. 
A similar comparison shows that the total 
output of radio sets fell by some 20 per cent, 
whereas the export level was more or less 
maintained. The total of television sets, 
however, increased to a figure of 27,600 in 
October, 1949, compared with 12,000 in 
October, 1948. 

During the year there has been a gradual 
fall in the size of the labour force. For 
example, the total number of people employed 
in electrical machinery manufacture fell 
from 165,900 in September, 1948 ,to 161,700 
in September, 1949. During the same period 
the numbers engaged in the production of 
wires and cables dropped from 61,700 to 
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58,000. In the manufacture of telegraph 
equipment, telephones, batteries and other 
goods, excluding wireless, however, employ. 
ment remained more or less stationary at g 
level of about 183,500. 


TuRBO-ALTERNATORS 


Some interesting developments in turbing 
design were recorded by the British Thomson. 
Houston Company, Ltd., during the year, 
The first was the design of a 30MW single. 
cylinder turbine for the B.E.A. “ standard. 
ised ’’ steam conditions of 600 lb per square 
inch and 850 deg. Fah., exhausting to a 
vacuum of 28-4in Hg; a similar design is in 
hand for the higher vacuum conditions of 
29in, and in both cases the frame size will 
be the same. The company anticipates that 
the single-cylinder turbine should rej)lace 
the more conventional two-cylinder arrange. 
ment owing to the saving in space, repre- 
sented by a reduction of 10ft in the overall 
length of the set, without any significant loss 
of efficiency. Among the design innovations 
is the use of fabricated steel for both the 
intermediate and exhaust casings, the “ front 
end” being similar to that of the standard 
60MW machine and including an all-enclosed 
governor and double helical gear-driven oil 
pump. 

The same company has evolved a design 
for a three-cylinder 1OOMW set intended for 
steam conditions of 1050 deg. Fah. and 
1500 lb per square inch, which are the same 
as those for the 60MW set ordered by the 
B.E.A. for Meaford “ B” power station. As 
far as the h.p. cylinder is concerned the 
general design of the two sets will be similar, 
in that a double wall casing will be used, with 
governor valve gear mounted both on the 
top and bottom. Steam flow in the H.P. 
cylinder is towards the front end and there- 
after by cross-over pipes to the L.P. cylinders, 
which comprise one double-flow and one 
single-flow unit. 

Hydrogen cooled turbo-alternators are 
still sufficiently novel in this country to 
excite interest. One of our illustrations shows 
the inner stator of the 60MW alternator for 
Stourport “B” station, being assembled 
in its outer casing at the Stafford works of 
the English Electric Company, Ltd. Erection 
of the set on site is now in an advanced stage. 
The steam conditions are 1250 lb per square 
inch and 950 deg. Fah., the twin-shell surface 
condenser being designed for 28-75in Hg. 
vacuum. The five-stage feed heating system 
is designed to raise the boiler feed water 
temperature to 460 deg. Fah. at the maximum 
load. 

As we have already indicated, about 35 per 
cent of this country’s capacity for manufac- 
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turiug generating plant was engaged in work 
for export. The work in hand at C. A. 
Parsons and Co., -Ltd., Newcastle, for 
example, includes a 90MW_  turbo-alter- 
nator set for the Toronto power station of the 
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slots, while the remaining space serves as an 
air duct and provides the reactance required 
to limit the short circuit current. As illus- 
trated on page 82, the motor is provided with 
air filters, forced-oil-lubricated bearings, 





1550 H.P. SLIP-RING MOTOR FOR BOILER FEED PUMP 


Ontario Hydro-Electric Power Commission. 
The order for this machine was placed on 
February Ist, and a photograph taken on 
October 3rd and reproduced on page 82 
shows the alternator stator casing under 
construction. 
Motor DrIvEs 

The growing trend in power station prac- 
tice towards the use of very large squirrel- 
cage motors for direct starting is exemplified 
by a 2050 h.p., 3000 r.p.m. motor completed 
by Bruce Peebles, Ltd., for driving a boiler 
feed pump at Portobello power station 
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COMMUTATOR MOTOR WITH REGULATOR 
FOR RING SPINNING 


(B.E.A.). An interesting point about this 
motor is the design of its streamlined, surface- 
cooled rotor, which is fitted with keyed 
conductors. It is claimed that this form of 
construction positively secures the rotor 
bars in the slots, prevents vibration of the 
windings during the starting cycle, and 
ensures that the complete cage is securely 
anchored axially. The stator end windings 
are heavily braced and the windings them- 
selves occupy only a certain fraction of the 





gear-driven oil pump, valves, flow indicators 
and pressure gauges. 

Another boiler feed pump motor, illustrated 
on this page, is a 1550 h.p., 1490 r.p.m., 
totally enclosed, slip-ring induction motor 
supplied by Lancashire Dynamo and Crypto, 
Ltd., to a London power station. Water 
coolers are fitted on the side of this closed- 
air-circuit motor. 

An interesting mining equipment was com- 
pleted in February, 1949, when the first 
twin a.c. hoist in the world with series- 
connected rotors was commissioned in South 
Africa with electrical equipment supplied 
by the English Electric Company, Ltd. 
One of our illustrations shows a general 
view of the double-drum hoist driven through 
a common spur wheel and shaft by two a.c. 
motors with a com- 
bined rating of 3260 
h.p. This installation, 
it is claimed, shows 
the technical and econ- 
omic advantages of 
composite excitation 
d.c. dynamic braking, 
for, even with the low 
cost of power locally 
(0-24d.) an annual 
saving of £2100 in 
energy costs is antici- 
pated, compared with 
the corresponding 
costs when _ reverse 
current 
used. 

An interesting ex- 
ample of the modifica- te 
tions that may be ee. ee 
necessary to standard 


braking is 
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gradual evolution of motor design : was 
effected by the General Electric Company, 
Ltd., in 1949, when modifications were made 
to the design of totally enclosed, fan-cooled, 
d.c. motors, resulting in a horsepower output 
increase of 10 to 15 per cent, depending 
upon the speed. These motors, which are 
built in sizes ranging from 4 h.p. at 1000 
r.p.m. up to 200 h.p. at 750 r.p.m., are 
specially designed for service in dusty con- 
ditions and can also be made watertight. 
Improvements in cooling are responsible 
for the increased output. In the new design, 





TOTALLY ENCLOSED FAN-COOLED 
D.c. MOTOR 


illustrated in two photographs reproduced 
herewith, increased cooling surface is pro- 
vided by the silicon alloy cooling diaphragm 
which is incorporated in the end shield 
bearing bracket at the driving end. Of the 
two fans, one circulates air within the totally 
enclosed frame of the motor, the path of the 
air stream being determined by internal 
baffles. The second fan, which is mounted 
outside the diaphragm, draws cool air though 
louvres in the end shield, and forces the air 
through cooling ducts, after which it is 





motor designs to make ARMATURE AND COOLING SYSTEM OF TOTALLY ENCLOSED MOTOR 


them suitable for ex- 
port to tropical countries, is illustrated on 
page 82. The machine is one of four Bruce 
Peebles 950 h.p. synchronous motors destined 
for the Dutch East Indies. Besides in cor- 
porating splash proof and vermin-proof 
enclosures, these motors have low voltage 
internal heaters, operated from a small 
transformer, to prevent moisture condensa- 
tion inside the machines while they are 
standing idle. 

An improvement which is typical of the 


directed, by a cowl, over the field frame of 
the motor. 

Although variable-speed ring spinning 
in the textile industry is not new, compara- 
tively little work has been done on the subject 
in this country—a fact which gives added 
interest to the development, by the English 
Electric Company, Ltd., of a variable-speed 
commutator motor fitted with an automatic 
spinning regulator. The regulator is designed 
to maintain a reasonably constant ratio 
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between spindle speed and yarn tension 
throughout the spin, thereby reducing end 
breakage or, alternatively, allowing increased 
yarn production without any increase in 
breakage, compared with constant-speed 
spinning in which the yarn tension varies 
throughout the build up of the cop diameter. 
Tests carried out under normal spinning 
conditions in a Manchester mill indicate that 
the production rate of existing ring spinning 
frames can be increased by 15 per cent 
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compared with the constant-speed drive. 
As illustrated on page 83 the motor unit 
comprises a pipe-ventilated, shunt-wound, 
variable-speed a.c. commutator motor. The 
regulator forms an integral part of the 
assembly, being mounted on the motor frame 
and enclosed by a removable cover. Our 
illustration shows the arrangement of the drive 
to the brush rocking gear, which effects the 
speed variations. The nominal rating of 
the motor is 12/5 h.p. at 1200/500 r.p.m. 


(T'o he continued) 


Gas Turbines in 1949 


No. Il—(Continued from page 69, January 13th) 


METROPOLITAN-VICKERS ELECTRICAL 
Company, Lp. 
| pene G the year under review the pioneer 

gas-turbine-propelled naval vessel, H.M.S. 
Motor Gun Boat “2009,” carried out 
endurance trials with a second gas turbine, 
rated at 2500 s.h.p., and over 400 hours’ 
running at sea were completed. During 
that test the ship made a tour of Scandi- 
navian ports and also visited Belfast, Man- 
chester and Liverpool. The Metropolitan- 
Vickers gas turbine which was originally 
installed in the ship was displayed at the 
Engineering and Marine Exhibition held at 
Olympia and has since been presented-by the 
Admiralty to the Science Museum -at South 
Kensington. 

Work proceeded on the first gas turbine 
locomotive -to be manufactured in Great 
Britain. It is for British Railways, Western 
Region, and the turbine will shortly be 
bench-tested. 

The axial-flow air compressor of this 
unit was tested by driving it with a steam 
turbine and in the accompanying engravings 
we show the rotor, and the two half-casings. 
The compressor has fifteen stages of blading 
and the compression ratio is 5-2:1 at the 
designed speed of 7000 r.p.m., the quantity 
of inlet air being just over 40,000 cubic 
feet per minute. 

It is pointed out that compressors of this 
design, with various forms of drive, are very 
suitable for use as exhausters and blowers 
in cases where the characteristics of axial 


power station at the Trafford Park Works. 
During 1949 several hundred hours’ operat- 
ing experience was gained with this set, 
which was the first gas turbine generator to 
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illustration mounted alongside the two tur. 
bines, one of which drives the compressor 
and the other the alternator. 

The manufacture of the 15,000kW yas 
turbine for the Trafford Park generating 
station is well advanced. Other gas turbine 
work at Trafford Park includes a 1750: W 
set, which is being developed for continuous 
operation on natural gas. During the year 
an order was received for a 2500kW gas 
turbine-driven standby set for the Metro. 
politan Water Board. 


THE British THOMSON-HovusTON 
Company, Ltp. 


At the Rugby works of the British Thom. 
son-Houston Company, Ltd., good progress 
was made towards the completion of the 
1200 s.h.p. marine gas-turbine-driven alter- 
nator set, ordered by the Anglo-Saxon 
Petroleum Company, Ltd., for its tanker, 


** Auris.”” The cycle of this turbine and its 
regenerator were described in previous 
reviews. Towards the end of the year we 


saw the assembly of the air compressor, the 





LOCOMOTIVE GAS TURBINE COMPRESSOR CASING—METROPOLITAN - VICKERS 


supply power to the National Grid. A 
general view of the gas turbine in the 
shops during manufacture is reproduced 
herewith. The heat exchanger, which is 





LOCOMOTIVE GAS TURBINE 


flow machines are acceptable, and large 
volumes of air have to be dealt with. 

In last year’s review we illustrated the 
2000kW gas-turbine-driven alternator set, 
which was, just before the end of that year, 
put to work in the Metropolitan-Vickers’ 


COMPRESSOR ROTOR—METROPOLITAN - VICKERS 


mounted directly underneath the set, is a 
two-pass cross-flow tubular unit, in which 
the exhaust gases pass over the tubes and 
thence to the exhaust stack through a duct 
beneath the floor level. One of the twin 
combustion chambers can be seen in the 


H.P. and L.P. turbines and the heat exchanger 
and alternator on a special test-bed, with 
the necessary auxiliary plant. Extensive 
running tests are to be made with this set 
and the programme will shortly begin. 
On the completion of the air compressor, 
designed to run at 5750 r.p.m., exhaustive 
tests were carried out. We show in the 
accompanying engraving a view of this 
twenty-four stage axial-flow compressor, 
with the top half of the casing removed. 
The results obtained from the test, we are 
given to understand, are in advance of 
those which are usually obtained with axial- 
flow air compressors. 

In the course of the year the British Thom- 
son-Houston Company, Ltd., received an 
order from Balfour Beatty and Co., Ltd., 
for the construction of two 2500kW gas- 
turbine-driven alternators. These units will 
be designed to burn oil fuel, and will be 
installed in the new power station of the 
East African Power and Light Company at 
Nairobi. The gas turbines will be specially 
interesting as they will embody one of the 
new B.T.H. Oerlikon air compressors, 4 
model of which was displayed at the Olympia 
Exhibition. 

THE Brush ELECTRICAL ENGINEERING 

Company, Lrp. 


In last year’s review we were able to 
announce that the Brush Electrical Engineer- 
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2000KW GAS TURBINE FOR TRAFFORD 


ing Company, Ltd., of Falcon Works, 
Loughborough, had undertaken considerable 
experimental work on gas turbines and that 
the construction of a prototype unit was to 
be begun. During the year the company 
received an order from the Metropolitan 
Water Board for a 2000kW gas turbine-driven 
alternator set, which is intended for peak 
load operation in the Board’s new Ashford 
Common pumping station. The gas turbine 
will be of the simple, open-cycle type, 
designed to operate at a pressure ratio of 
4:1, and a gas temperature at the turbine 
inlet of 727 deg. Cent. or 1340 deg. Fah. 
Under these conditions an efficiency of 17 
per cent at the generator coupling, referred 
to the lower calorific value of the oil fuel 
to be used, is expected. The speed of the 
axial-flow compressor shaft is 6375 r.p.m. 
and the separate power turbine, which is 
directly coupled to the alternator, will run 
at 3000 r.p.m. 

In this particular design no heat exchanger 
will be incorporated, as the anticipated load 
factor will not be high enough to justify the 
extra cost. The design adopted will, how- 
ever, permit the use of a heat exchanger 
should a different installation make such an 
addition economically attractive. 

As one of the primary requisites of a peak 
load generating set is the ability to accept 
the rated load in the shortest possible time 
when starting from cold, particular care 
has been taken in the turbine design to 
meet this requirement. Selected portions 
of both the rotors and stators of the two 
turbines will be cooled. A construction 
will be adopted which will permit the heated 


PARK WORKS—METROPOLITAN - VICKERS 


portions of the unit complete freedom of 
expansion, thereby eliminating those severe 
transient thermal stresses which are often 
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tion of the Ruston and Hornsby 750kW 
gas-turbine-driven alternator set. Last 
week we had an opportunity to examine this 
installation more closely at the firm’s Firth 
Road power station, Lincoln. In our pre- 
sence the turbine made its 103rd start and 
in a short time it was running with an 80 
per cent load of 600kW. It ran silently 
and smoothly. An accompanying engraving 
shows the arrangement of the alternator set 
in the station with the control panel along- 
side. This panel carries the starting and 
manoeuvring controis and instruments are 
provided for full electrical records, measure- 
ments of temperature, pressure and running 
speed, and fuel and lubricating oil measure- 
ments. 

The sectional drawing reproduced shows 
clearly the general arrangement of the com- 
pressor, the two gas turbines and the epi- 
cyclic reduction gear, which drives the alter- 
nator with its exciter and pilot exciter. 
The electrical equipment was designed and 
supplied by the Lancashire Dynamo and 
Crypto, Ltd., of Manchester. It will be 





750KW GAS TURBINE IN FIRTH ROAD 


associated with starting up and changing 
load. 
Ruston anD HornsBy, LTp. 
In an article published in our issue of 
August 19th we published a general descrip- 





1200 S.H.P. MARINE GAS TURBINE COMPRESSOR ROTOR AND CASING—B.T.H. 





POWER HOUSE—RUSTON AND HORNSBY 


seen that the layout of the unit follows general 
power station practice, the turbine machi- 
nery and alternator being arranged co- 
axially and mounted on the floor of the 
power station, with the heat exchanger 
and the combustion chamber below the 
rotating parts. The arrangement is such 
that the compressor turbines and combustion 
chamber can be inspected without dis- 
mantling any other part of the plant. Ease 
of dismantling was well demonstrated by 
shutting down the set and opening up the 
air compressor and its driving turbine and 
the power turbine casings within about an 
hour. All blading was seen to be clean and 
without deposit. For purposes of technical 
measurements the turbine is at present being 
run on Pool diesel fuel oil. 

The compressor is a thirteen-stage axial- 
flow unit, with a 4:1 compression ratio. 
It runs at a full load speed of 11,400 r.p.m. 
in plain bearings, and the built-up disc 
construction is secured by a central through- 
bolt. The construction of the stator follows 
normal practice. The blades are secured by 
dovetailed roots. A spring-loaded overspeed 
bolt, forms part of the compressor rotor 
and it operates by releasing the pressure in 
the servo oil system of the turbine. At the 
front end of the compressor rotor there is 
an electric tachometer drive and also the 
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dogs for the engagement of the starting 
motor. 

The rotor of the turbine which drives the 
compressor is of built-up construction, 
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alternator shafts are supported in two 
bearings and there is also a steady bearing in 
gearbox to supplement the location of the 
low-speed shaft provided by the main bearing. 
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pressor casing—see the sectional drawin,;— 
which is used to collect air from the ninth 
stage of the stator blading. This air is 
used to cool the low-pressure face of ‘he 





Alternator 







Epicyclie 
Reduction 
Gear 

































iaseniientinns g 


SECTIONAL ARRANGEMENT OF 750KW GAS TURBO-ALTERNATOR—RUSTON AND HORNSBY 


similar to that of the compressor, an arrange- 
ment which facilitates the machining of the 
serrated blade root fixings and also ensures 
effective cooling. The turbine stator blades 
have dovetailed roots like those of the com- 
pressor, but a segmental construction of the 
stator ring is adopted so as to enable it to 
withstand rapid heating without distortion. 
The turbine intake ducting is of relatively 
thin section, in order to allow it to adjust 
itself rapidly to the prevailing gas tempera- 
ture, and the ducting is lagged to limit 
temperature changes in the turbine stator 
and to ensure control of blade position. 

The power turbine, which runs at 6000 
r.p.m., is overhung and its construction is 
similar to that of the compressor turbine. 
The critical speed of the overhung disc is 
substantially above the running range of 
speed. The bearings for the power turbine 
shaft form an integral part of the reduction 
gear casing, which simplifies the construction 
and ensures-alignment. 

The compressor rotor is a rigid assembly 
with a critical speed substantially above 
its running range, and it runs in a pair of 
plain bearings. The compressor driving 
turbine is overhung beyond its bearing and 
is mounted on a tubular shaft, which drives 
the compressor through an involute tooth- 
type coupling. This coupling allows a 
limited degree of flexibility and it is also 
arranged to carry the axial load of the tur- 
bine, which is balanced by the thrust on 
the compressor rotor. A Michell bearing 


forms an integral part of the compressor 
The power turbine and the 


rotor shaft. 


This bearing is virtually inoperative when the 
alternator is fitted, but it is included in the 
design to meet those applications in which 





HEAT EXCHANGER AND HEADER PIPES 
-—RUSTON AND HORNSBY 


the output shaft is not located by its driven 
machinery. 

In order to cool the turbine, a circum- 
--.ential belt has been cast round the com- 





compressor driving turbine and to cool the 
power turbine. 

A cooling air feed is also provided down 
the hollow rotor shaft, for cooling between 
the discs of the compressor driving turbine, 
while the high pressure face of this turbine 
is cooled by air taken from the compressor 
discharge, which passes through a small 
external cooler. Lubricating oil is used 
as the cooling medium. Measurements 
taken immediately after running show that 
the cooling system adopted is effective in 
service. 

A double helical epicyclic reduction gear 
is used with a 4:1 ratio. It was built by the 
Self Changing Gear Company, Ltd., of 
Coventry, to the specification of Ruston and 
Hornsby, Ltd. The sun wheel and the three 
planet gears are pressure lubricated and the 
output shaft bearing is made to carry half 
the weight of the alternator rotor. The 
governor and overspeed mechanism form 
an integral part of the gear .and: are con- 
tained in the rear cover. Our illustration 
shows the sun and planet wheels of the gear 
train in position before the planet pins are 
fitted. 

The combustion chamber was manu- 
factured by Joseph Lucas. (Gas Turbine 
Equipment), Ltd., of Burnley, to the Ruston 
and Hornsby specification. As our drawing 
indicates, the flame tube consists of two 
cylindrical walls with suitably proportioned 
air admission holes, together with two diver- 
gent mixing sections supported on radial 
dowels. This arrangement allows for free 
thermal expansion and keeps small those 
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s needing heat-resisting material. Igni- 
tion is made by a high energy electric spark. 
Combustion chambers for heavier fuels 
are being actively followed up and tests 
under service conditions will be made in the 
near future. 

The heat exchanger is clearly shown in 
our drawing and in the accompanying en- 

aving. It is designed to house nine 
identical bundles, which operate in parallel. 
The exhaust gas passes outside the tubes, 
which are arranged in three rows, each with 
three bundles. The high pressure air inside 
the tubes is collected in a header at each 
end of the tube bundles, and each tube 
bundle is furnished with a piston-ring expan- 
sion joint. Tension rods at the high tem- 
perature end of the heat exchanger are 
provided to carry the resulting load from 
the header assemblies. Our engraving shows 
the tube bundles and headers. 

The backbone frame which runs 
beneath the turbine machinery is utilised 
as an Oil reservoir for the plant. The alter- 
nator bed-plate is a separate component 
and grouted to its concrete foundations. 
The backbone frame is supported at its 





EPICYCLIC GEAR TRAIN—RUSTON 


front end by means of a cross-beam running 
on rollers, which allows for any differen- 
tial expansion of the frame relatively to its 
foundations. It will be seen that the gas 
generator is supported from the backbone 
frame by. a foot, midway between the tur- 
bine and compressor, and by a swinging link 
at the front end of the compressor, an 
arrangement which accommodates any dif- 
ferential expansion between the gas generator 
and the frame without the imposition of 
stresses on either part. Attention may also 
be called to the flexible metallic bellows 
joints in the ducting, and between the com- 
bustion chamber and the compressor tur- 
bine. By the use of three bellows with a 
special type of pivot joint, freedom of 
movement is obtained in every direction. 
There is also a flexible bellows in the ducting 
between the compressor and power turbines. 
It takes up considerable axial expansion 
in the ducting while a pair of external 
tension bolts carry the pressure load and 
ensure that the power turbine stator remains 
in the correct axial location with the rotor 
blades of the turbine. 


(T'o be continued) 
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British Electricity Authority’s 
First Report 


Reports of the British Electricity Authority 
and the fourteen Area Electricity Boards for the 
year ended March 31, 1949, show that the 
nationalised electricity supply industry ended 
the first year of its operation with a surplus of 
£4,391,684. The surplus was achieved without 
taking into account the proceeds of last winter’s 
surcharge, introduced at the request of Mr. 
Gaitskell, Minister of Fuel and Power, to dis- 
courage peak-load electricity consumption. 
The proceeds of this surcharge were held in 
suspense against the rebates to be made in 
ensuing periods. 

Transactions of the Authority responsible for 
the generation of bulk supplies of electricity 
for sale to the Area Boards, when considered 
alone, show a deficit of £607,149. This sum is 
0-5 per cent of the Authority’s gross revenue. 

The separate net revenue results of the Area 
Boards, which retail electricity supplies to con- 
sumers, show that twelve yielded a surplus and 
two (South-Western and Eastern) a deficit. 
The net loss was £106,487 on a trading revenue 
of £7,031,126 in the case of the South-Western 
Board, and £355,000 on a revenue of £18,630,573 
in the case of the Eastern. Although strict 
comparison with the financial position at vesting 
date. is impossible, both Boards estimate that 
similar losses would have been sustained, in the 
aggregate, by the undertakings that were 
absorbed. 

The average revenue for each unit of elec- 
tricity sold during the year was 1-176d. This 
was 4 per cent higher than the average price for 
the previous year and 12-6 per cent above the 
pre-war 1938-39 figure. 

[The increased unit cost compared with pre- 
war charges is well below the corresponding 
increases in the price of coal, general wage rates, 
most commodity prices and general cost of 
living. The small increase over 1947-48 was 
mainly due to price adjustments for supplies to 
domestic and commercial consumers. In part, 
the increase was also due to automatic adjust- 
ments in industrial tariffs because of clauses in 
contracts, by which electricity prices were 
raised correspondingly with coal prices. 

A large number of pre-vesting day under- 
takings would, it is stated, have incurred 
trading losses, totalling £7,000,000 in the aggre- 
gate, if they had continued to operate in 
1948-49 without raising prices. At vesting day 
the former Electricity Commissioners had 
already approved tariff increases for some of 
these undertakings and a number of applications 
from others for permission to increase their 
tariffs were under consideration. 

The average revenue per unit for lighting, 
heating and cooking only, which includes all 
ordinary domestic and commercial users of 
electricity, was 1-445d. This, for reasons stated 
above, was 4 per cent over the 1947-48 average. 
But it was 9 per cent below the average of 
1938-39. Thus domestic consumers paid a 
substantially lower average price for a unit 
of electricity in 1948-49 compared with pre-war. 

Against increases in some areas to offset 
the potential £7 million loss already mentioned, 
and later the introduction of a minimum charge 
of 0-75d. a unit in any two-part, multiple, 
block or flat-rate tariff, supplies were cheapened 
in many rural areas. Reductions in flat-rate 
charges in excess of 6d. a unit were made in 
districts covered by forty-seven former under- 
takings. 

Further facts revealed by the reports are :— 

(1) The Authority generated 46,000 million 
units in the year ended March 31, 1949, 10-5 per 
cent more than in 1947-48 and nearly double 
that for 1938-39. 

(2) Total sales to consumers exceeded 39,000 
million units, showing the same percentage 
increases Over previous years as units generated. 

(3) There were nearly 12,200,000 consumers at 
the end of the year, half a million more than at 
vesting day and two million more than before 
the war. 


Over-AcE GENERATING PLANT 


At March 31, 1949, the total installed capacity 
of the Authority’s generating plant was about 
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12,850,000kW. Many of the generating sets 


and boilers are expensive to operate because of 
age and small size. Because of plant shortage, 
their continued operation to-day is necessary. 

Nearly one-third of the sets and a third of the 
number of boilers taken over, are twenty-five 
years old or more. These account for more than 
a tenth of the total capacity of the generating 
plant. 

Whereas the rated capacity of the standard 
sets now under construction range from 
30,000kW to 60,000kW, more than half the 
existing sets are below 8000kW. Similarly, a 
third of the existing boilers have capacities of 
under 40,000 lb per hour, as compared with the 
250,000 Ib. to 550,000lb per hour range of 
modern boilers. 

This smallness of existing plant accounts for 
the 297 generating stations operated by the 
Authority differing greatly in size. Three- 
quarters of the total of power stations only 
provide 10 per cent of the total output. 


Prant SHORTAGE 


The biggest problem of the electricity industry 
is the shortage of generating plant. This is the 
direct result of the war and post-war economic 
conditions. 

In the winter of 1948-49 the difference 
between available plant capacity and the 
demand at its highest was 531,000kW. It is 
estimated there would have been a shortage of 
1,730,000kW if there had been extreme cold 
weather and no load spreading. During the 
year covered by the Authority’s report load 
shedding was necessary on seventy-nine 
occasions. 

The output capacity of plant installed in the 
year 1948 was 566,000kW. This figure can be 
favourably compared with 340,000kW in 1947 
and 307,000kW in 1946. 

Altogether, thirty-eight new stations and 
forty-three major extensions at existing stations 
are under construction or planned. Two of the 
new stations, Kingston and Cliff Quay, Ipswich, 
were brought into operation during 1948. 

The cost of building new stations is now 
about three times as much as before the war. 
New stations and extensions for 1950-53 will 
cost on average about £50 a kilowatt. Thus a 
station the size of the new Kingston plant of 
120,000kW costs £6 million to-day as against £2 
million before the war. 

In the twelve months from vesting day the 
total value of generating station capital con- 
tracts was over £42 million. 

The report also shows that at March 31, 1949, 
the grid comprised 5200 miles of main trans- 
mission lines and 355 sub-stations. During the 
year 31 more miles of main transmission lines 
were completed. Close co-operation with the 
Area Boards in the reallocation of loads on a 
national basis resulted in a capital saving in 
transmission and distribution equipment of 
about £1,400,000. 


GENERATION Costs 


Considerable scope exists for improving 
generation efficiency as obsolete and aged plant, 
already mentioned, is replaced by modern 
machinery. Some measure of increased effi- 
ciency has already been achieved. The thermal 
efficiency of steam stations, which was 20-86 
per cent in 1947-48, steadily rose during the 
quarters of the first year of nationalisation to 
20-89, 20-94, 21-03 and 21-15 per cent. 

Works cost of each unit from steam generating 
stations was 0-4965d. The increase of 0-0173d. 
over 1947-48 was largely due to higher coal 
prices. The average net price of each ton of coal 
delivered to the Authority in 1948-49 was 
5-7 per cent higher than in the previous year. 
The Authority, the largest purchaser of fuel in 
Britain, consumed 28 million tons of coal in 


1948-49. 
a 


French Honour ror E.R.A. SECRETARY.—. 
We learn that the President of the French Republic 
has conferred on Mr. R. A. McMahon, Secretary of 
the Electrical Research Association, the order of 
Chevalier de la Legion d’Honneur, for services to 
Anglo-French relations of friendship over a large 
number of years, with particular reference to liaison 
work in the electricity industry and for the 
C.1.G.R.E. 
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THE LOSS OF H.M. SUBMARINE 


“ TRUCULENT” 
THe sinking of HM. Submarine 
“Truculent,” with the loss of so many 
valuable lives, reminds us once again 


that those who go down to the sea in 
ships are seldom free from risk and even 
danger of some kind. There is, how- 
ever, little purpose in losing our sense of pro- 
portion and referring to this regrettable 
accident 4s a submarine disaster. It 
was no more nor less than a_ collision 
between two ships proceeding on the surface 
on their lawful occasions. It is, of course, 
true that a submarine on the surface has 
relatively little buoyancy compared with a 
true surface ship and thérefore usually 
sinks—and sinks quickly—after a collision. 
On the other hand, she is the only type of 
vessel provided with a method of escape for 
the personnel when she has sunk to the 
bottom of the sea, a method which was used 
by some, if not all, on board the “‘ Truculent ” 
who were not immediately drowned by the 
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inrushing waters. One can recall in this con- 
nection destroyers which were cut in two by 
mine explosions at night during the war and 
which sank almost at once with the personnel 
asleep below, trapped in the watertight 
compartments. The cause of the collision 
will not be known until the public have access 
to the findings of the court of inquiry, which 
has been set up to investigate the circum- 
stances. It is, however, ‘clear that, like 
every other vessel which has had a long refit 
or has just been completed, the “‘ Truculent ” 
went to sea to carry out engine and other 
trials, which, in her case, would include the 
trying out of her motors and other equipment 
when submerged. These diving trials are 
carried out in an area as far as possible free 
from traffic with an attendant, or escort, 
vessel present, flying a red flag to warn off 
any merchant ships in the vicinity. As 
nothing can be seen through the periscope at 
night, the diving trials would have been 
timed to finish before dark and the submarine 
would then have come to the surface and 
started to return to her base. Indeed, this 
probably accounts for the fact that so many 
of the officers were saved after the collision. 
The vessel was then in pilotage waters and her 
commanding officer is likely to have been on 
the bridge in any case, while most of the 
other officers, their work finished, were prob- 
ably also there enjoying a pipe or cigarette. 

It is perhaps not generally realised that 
under modern conditions two quite separate 
operations are set in motion by the naval 
authorities after a submarine has been sunk : 
one immediately the news is received and the 
other as circumstances dictate. The first is 
the rescue operation—which goes by the code 
name of “‘ Subsmash ”—designed purely to 
save life; the second is for the purpose of 
eventually salving the submarine. “‘Sub- 
smash ” is, however, a comparatively recent 
innovation, for until the late ’twenties there 
was no such thing as a Davis escape appa- 
ratus. All efforts had to be concentrated on 
trying to raise the submarine, or some part 
of her, above the surface, if and while there 
were any men in her believed to be still alive. 
The case of “ K.13,” sunk in the Gareloch 
(Scotland) during the first World War, may 
be quoted as an illustration. “K.13” was a 
steam turbine driven submarine (there is no 
submarine of this type in any of the world’s 
navies to-day) and was carrying out trials 
after completion of building. Lunch over, the 
vessel dived. But her 12in boiler room venti- 
lators were left open. Fortunately, another 
submarine, which happened also to be engaged 
in completion trials in the Gareloch, saw her 
go down, realised that a disaster had occurred 
and wirelessed at once for assistance. Within 
forty-eight hours a wire hawser had been 
placed under her bows, which were raised 
just sufficiently (she was a very large sub- 
marine, over 330ft in length) to enable a hole 
to be cut in the plating. Those of the crew 
and of the building yard personnel (about 
half of the men on board) who had been 
imprisoned alive in the fore part of the ship 
after closing the ’midship watertight door 
were then able to walk out one by one, little 
the worse for their trying ordeal. But the 
circumstances of the ‘‘ K.13”’ accident were 
exceptional—a very long submarine, sunk in 
a calm, tideless and not very deep Scottish 
loch. Nowadays reliance for saving life is 
placed solely on the Davis escape apparatus 
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combined with “Subsmash.” Briefly de. 
scribed, the Davis escape apparatus consists 
of a rubber tube, which the user puts into 
his mouth, connected to a canister, into 
which he breathes out CO, and from which he 
breathes in pure oxygen. The apparatus pro. 
vides only a limited amount of buoyancy, but 
an improved model is now being issued in the 
shape of an immersion suit, which incor. 
porates the standard apparatus and also 
pilot lamp. Davis escape apparatus oui fits 
are distributed throughout the submarine, 
some in each compartment that has a deck 
hatch, and are picked up by the members of 
the crew as they rush forward (or aft) away 
from the compartment open to the sea, 
closing the watertight door behind them. 
Each of the submarine’s hatches has a twill 
trunk, which, in its normal stowage position, 
is “ concertina-ed” and stopped up with 
yarn or twine to the deck of the submarine. 
When it is desired to escape from the com. 
partment this twill trunk is let down to form 
an air lock, and the compartment is then 
flooded at any desired rate, through an inlet 
valve from the sea, until the pressure of the 
air in the compartment is equal to the 
pressure of the water at that depth. When 
this condition is reached no more water will 
enter. But, as may well be imagined, if the 
submarine is at a considerable depth the men 
by that time may only just have their heads 
above water. All is now ready and the hatch 
is opened from the inside, thus providing a 
direct connection from the surface, through 
the sea and down through the trunk, to the 
men waiting in the compartment, still with 
their heads above water. One by one they 
take their turn in ducking down and walking 
into the trunk and so bob up to the surface. 
It will be appreciated that a lifebelt or other 
encumbrance of that kind would but increase 
the chances of jamming in the hatch. When 
being trained in the use of the Davis escape 
apparatus in the depot, men are urged to 
delay their escape until they are reasonably 
sure, through divers’ tappings, &c., that their 
vessel has been located and that surface 
vessels are present to rescue them. There 
are markbuoys fore and aft in the sub- 
marine, which can be released from inside to 
facilitate location. The imprisoned men 
in the ‘‘ Truculent ” appear to have started 
their escape drill soon after the sinking, but 
circumstances may well have made delay 
impossible. If, for instance, the men were 
imprisoned in the control room, which is 
immediately over the batteries, and some 
water had entered that compartment, it 
would be necessary to escape at once, on 
account of the chlorine gas given off by the 
batteries when in contact with salt water. 
Operation “ Subsmash ” is thus merely an 
operation for locating a sunken submarine 
and getting surface vessels and divers to the 
scene in the shortest possible time. For the 
rest, the saving of life depends entirely on 
the Davis escape apparatus. The methods 
of salving a submarine are no different from 
those for salving any other sunken vessel and 
need no detailed explanation here. The 
submarine must be given sufficient buoyancy 
to raise her, either by effecting temporary 
repairs and pumping air into her, or by 
making use of the tide and the lift given by 
salvage vessels with or without the aid of 
camels or pontoons. It has been reported 
that the salvage of the “ Truculent ” may 
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take months, but it is, of course, quite 
impossible at this stage to estimate the time 
required. Everything depends on the con- 
dition of the wreck, the state of the tide and, 
above all, the state of the weather. 


PRECISION CASTING 


WuEN, on Friday, January 6th, at the 
Institution of Mechanical Engineers, Mr. 
J. 8S. Turnbull read a paper on ‘‘ The Lost 
Wax Process of Precision Casting,’ which we 
reprint in abstract on another page of this 
issue, it soon became clear that he had des- 
cribed a process of which very few of those 
present had had any experience and of 
which the majority had had none. For 
the end of the list of speakers who had 
notified the Institution in advance of their 
wish to contribute to the discussion was 
very soon reached and the audience was 
thereafter treated to a number of short 
extempore contributions asking questions, 
commenting shortly upon particular aspects, 
or making tentative comparisons with more 
familiar processes. In short, nearly all those 
present attended with the object rather of 
learning something about the process than 
of discussing its techniques or its merits. 

In fact, of course, there is nothing novel 
in the principle of lost wax casting. The 
pattern is made of wax, which, having been 
“invested” by a refractory material, is 
then melted out of the mould, thus providing 
a mould with no joints. For metals of low 
melting points the wax can be invested by 
such a material as plaster of Paris. But for 
metals of higher melting points ethyl silicate 
is usually used as a liquid binder with silica 
or alumina. This method of casting was 
certainly known to the ancient Egyptians; 
and who does not recollect that exciting 
chapter in the “‘ Life of Benvenuto Cellini,” 
in which the casting of his statue of Perseus 
by the process is described? To this day 
the method is used for making bronze 
bells. But the points of particular signifi- 
cance about the process as it is now 
being developed are the powers it confers 
of obtaining high accuracy and good 
surface finish in a casting and the possibility 
of its use as a production process. The 
author remarks in his paper that “the 
accuracy of the castings can in most cases 
be held to within +0-003in; on small 
components tolerances of +0-0005in are 
possible.” That is a claim that castings 
can be made to orders of accuracy more 
usually associated with the machine shop. 
It is one that necessarily makes engineers 
take notice. But, as ever in engineering, 
other factors have to be considered. It 
is cost that eventually decides whether or 
not it is worth while adopting one process 
rather than another. Can the lost wax 
process compete on cost with other methods 
of production? It is a question to 
which no simple answer can be given. 
But it is worth while observing that the 
process has considerable flexibility in cost 
according to the ruling circumstances. 
According, for instance, as to whether there 
are to be only a few or very many “ off” 
the master pattern from which the wax 
patterns are made can be cut cheapiy in wood 
or brass or more expensively in steel. More- 
over, the process has the obviously practical 
advantages that it is possible to cast to limits 
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of precision shapes that could neither be 
machined, nor stamped or forged to the 
same accuracy, and that it is possible 
to cast to precision limits and in more 
ordinary shapes metals that are un- 
machinable or difficult and ‘costly to 
machine. When the process is being used 
for such purposes it is producing something 
that could be made in no other way and 
is thus widening the scope for the use in 
design of special shapes and special materials. 
But even where ordinary shapes are to be 
produced in ordinary materials the process 
may still prove to have advantages over 
other methods. It is, for instance, possible, 
apparently, to produce the “ one-off” job, 
the prototype, requiring very little, if any, 
subsequent machining, much more rapidly, 
and possibly at less cost, than it could be 
produced by conventional methods. Further- 
more, though it is a point that still needs 
definite proof, the process may even be found 
capable of competing with machine shop 
methods of repetitive production. A speaker 
in the discussion referred, for instance, to an 
article for the production of which at 1000 a 
week a capital tooling cost in the machine 
shop of £10,000 would have been necessary. 
The comparable tooling cost for production 
by lost wax casting would have been only 
£75 ! 

At the present stage of development it 
would be unreasonable to state the claims 
of the process too highly. There is 
much development work still to be done 
and many technical problems still to be solved. 
The process clearly may provide for the use in 
design of unmachinable shapes or unmachin- 
able materials. How valuable a facility that 
will prove to be remains to be discovered. 
Furthermore, the process seems, at least at 
present, suitable for the production only of 
small articles. The largest mentioned in the 
discussion weighed only 164]b and the 
examples that Mr. Turnbull had on view were 
all very much smaller. Probably the factor 
particularly creating interest in the process 
at present is the fact that it can be and is 
being used for the production of gas turbine 
blades in newer materials difficult or 
impossible to machine, but capable of with- 
standing high temperatures. But its possible 
utility undoubtedly goes very much 
further. Those who, like Mr. Turnbull, 
are working on the process, are running 
up against many worrying technical pro- 
blems—Mr. Turnbull mentioned some of 
them in introducing his paper—and they have 
little experience to guide them to solutions. 
But even if they are finding some of the 
difficulties not easy to solve, equally they do 
not yet know for certain how far they will be 
able to travel, nor what in the end the real 
powers of the process will prove to be. They 
have an inspiring task to perform. 


—_——_e- 


Obituary 
SIR GUY WRIGHTSON 


As briefly recorded in our last issue, the 
death occurred suddenly, on January 7th, 
of Sir Thomas Garmondsway Wrightson, 
Bart., who was generally known as Sir 
Guy Wrightson. For the past twenty-eight 
years he had been chairman of Head, Wright- 
son and Co., Ltd., Thornaby-on-Tees, with 
which firm he had been actively associated 










throughout the greater part of his working 
life. 


Sir Guy, who was the second baronet, 
was born on August 21, 1871, and was 
educated at Marlborough and Trinity Col- 
lege, Cambridge, where he obtained his degree 
as Master of Arts. Sir Guy served his 
apprenticeship in the Elswick works of Sir 
W. G. Armstrong Whitworth and Co., Ltd., 
and upon its completion—nearly fifty-three 
years ago—joined the family firm, which 
was then known as the Teesdale Iron Works. 
He had thus served the company, which 
was founded by his father, the late Sir 
Thomas Wrightson, for more than half a 
century, during which time he took a leading 
part in its growth and development, not only 
in this country but also in other parts of the 
world. One particular interest of Sir Guy’s 
was the formation of educational classes for 
apprentices in his works, a matter which 
he initiated as long ago as 1901. On the 
death of his father, in 1921, Sir Guy succeeded 
to the chairmanship of Head, Wrightson and 
Co., Ltd., as the firm had then become. He 
was also chairman of Head, Wrightson and 
Co. (South Africa) Proprietary, Ltd., the 
Stockton Steel Foundry Company, Ltd., 
and the Hartley Main Colliery Company, 
Ltd. In addition, Sir Guy was prominent 
in public service in his native county of 
Durham. He was a deputy-lieutenant for 
the county, high sheriff in 1926, a justice 
of the peace, and was Honorary Colonel of 
the Fifth Battalion, Durham Light Infantry. 

In all his business activities and in the 
performance of many years of distinguished 
public service, Sir Guy demonstrated an 
outstanding personality and a natural gift 
of leadership. There are many throughout 
the iron and steel and engineering indus- 
tries—especially his colleagues and employees 
—who will keenly regret his death. - 


AUBREY THOMAS HOBBS 


Many of our readers will learn with regret 
of the death on Thursday, January 12th, 
at his home, Winsford, Heathside Road, 
Woking, Surrey, of Mr. Aubrey Thomas 
Hobbs, in his sixty-first year. Mr. Hobbs 
will be remembered as the Secretary of the 
Institution of Water Engineers for close 
upon twenty-five years, while for some years 
he was Secretary of the Institution of High- 
way Engineers and the Diesel Engine Users 
Association. He was also a partner in the 
firm of Harry C. Ritchie and Partners, of 
Parliament Mansions, Westminster. Mr. 
Hobbs was born in 1889, and after a private 
education in Luton, he came to London to 
continue his education at the City of London 
School and to complete a _ three-years’ 
engineering course at the University College, 
London. On leaving college he gained civil 
engineering experience with Mr. 8S. L. Fox 
and Mr. J. W. Tomlinson. In 1910 he was 
appointed assistant engineer to the borough 
engineer of Luton, a position he occupied 
until in 1912 he became assistant to Mr. 
R. M. Jeffes, who was then the engineer and 
surveyor to the Malden and Coombe Urban 
District Council. 

Shortly before the 1914-1918 war he went 
to Birmingham to act as assistant engineer 
with Mr. H. E. Stilgoe, who was the city 
engineer of that city, and his activities were 
principally concerned with roads and high- 
ways. During the 1914 war he served with 
the Army in France and was commissioned 
in the Royal Engineers, serving in one of the 
road construction companies. 

In 1919 Mr. Hobbs returned to Birming- 
ham and continued to work as an assistant 
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to Mr. H. E. Stilgoe, and later with Mr. 
H. H. Humphries. 

In 1923 he became a director of the Sea- 
borne Interceptor and Engineering Com- 
pany Ltd., a firm which specialised in the 
manufacture of automatic primers for 
centrifugal pumps. 

In 1925 Mr. Hobbs was elected the Secre- 
tary of the Institution of Water Engineers, 
which he continued to serve with distinction 
until his death. His engagement as Secre- 
tary of the Institution was at first a part- 
time appointment. In 1946, owing to the 
rapid growth and increasing activities of 
the Institution of Water Engineers, he be- 
came whole-time secretary and took over 
the editorship of the official Journal of the 
Institution, which, under his direction, 
became a much-appreciated and valuable 
record. He had a genius for organisation 
and the success of the Summer and Winter 
General Meetings was in no small measure 
due to the imaginative care and attention to 
detail which he devoted to all that he did. 
His work as editor of the “‘ Manual of British 
Water Supply Practice,”’ shortly to be pub- 
lished, was almost completed and it is 
greatly to be regretted that he did not live 
to see the publication of what he considered 
as his life’s most important work. It will 
be regarded by many as a fitting memorial 
of a very worthy secretary and editor. 
Mr. Hobbs was a man of infinite tact and 
charming courtesy, who will long be remem- 
bered by many Water Engineers for his 
kindly help and friendship. 

In 1928 he became a partner in the 
Westminster firm of Harry C. Ritchie and 
Partners, which also had a_ Liverpool 
office. In connection with that civil engi- 
neering consulting business, Mr. Hobbs was 
concerned with the construction of service 
reservoirs, filtration plants and reinforced 
concrete cooling towers in many parts of the 
country. He retired from the business in 
1945. 

From 1935 to 1945 he was also Secretary 
of the Institution of Highway Engineers, 
and from 1936 to 1940 he served the Diesel 
Engine Users’ Association in a like capacity. 
He was a member of the Institution of Civil 
Engineers. Mr. Hobbs was well liked by the 
members of the Institutions he so faithfully 
served and his death at a comparatively 
early age will be widely regretted. 





Letters to the Editor 


We do not hold ourselves responsible for the opinions of 
our correspondents) 


HUMAN RELATIONS AND FULL 
EMPLOYMENT 


Sm,—Your editorial on human relations 
and full employment in industry interests the 
amateur psychologist. When all is said and 
done, psychology is merely the study of mind, 
and it is reasonable to suppose that most people 
have a mind of some sort. It follows that 
psychology interests every one in greater or 
less degree, consciously or otherwise. That 
psychiatry has jumped ahead rather too fast 
for public opinion may be the fault of the 
scientist, or of the laggard public. 

Thus, this comparatively new science, this 
new approach to problems dealing with the 
management of men and women, is one 
that affects all people engaged in industry. 
There are still too many managements who 
fail to realise that every action, be it 
work, strike or what have you, is preceded 
by an attitude of mind, of somebody’s mental 
processes, of reasoning. The consequences may 
not always be the ones anticipated. 

The speed at which a man works is dependent 
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on his mental attitude to a considerable extent. 
Witness the impossible at Dunkirk, and other 
numerous miracles. Thus, when a man becomes 
tired after three or four hours at one repetitive 
job, he may take on a fresh lease of life by 
being given an entirely different task in the 
afternoon. Further, the tasks might be varied 
from day to day. This conflicts with age-old 
theories, but I believe exhaustive tests prove 
that output increases and the worker gains 
mentally and morally. 

The Ministry of Agriculture have recently 
published their findings in this field in respect 
to farms. The findings were, briefly, that men 
tired less and got through more work if each 
of two gangs loaded their own carts and 
stacked their own loads, rather than one team 
doing all the field work and one doing all the 
stack work. 

It was suggested that the physical rest 
obtained while riding the empty cart to the 
field was responsible. I believe the mental 
refreshment obtained from a change of work 
and a change of environment was equally 
responsible. Be that as it may, most people 
are aware that a change of work, mental and 
physical, is beneficial. 

Taken to its logical conclusion, this argument 
must postulate the theory that if the workman 
at the bench changes place with the manager 
in the office, man and his task will benefit, even 
if the benefit obtains only when the parties 
return to their normal roles. 

There is a story to illustrate this hypothesis. 
The skipper and the chief engineer of a big liner 
decided to swap jobs. Two weeks out at sea 
the skipper telephoned from the engine-room 
to the engineer on the bridge. Said he, ‘‘ Can 
you come down and help me get some of this 
sand out of the engines?” ‘No wonder,” 
replied the engineer, ‘‘ we’ve been on a sand 
bank all week.” 

The moral to this adventure, of course, has 
something to do with the cobbler and his last. 

York, January 13th. GILES 





DRAWING AN APPROXIMATION TO AN 
ELLIPSE 


Srr,—I am grateful to Mr. Marston for spotting 
the typing error in the M.S. of my letter; the 
value of r’ that he gives is correct. The value 
of 0-906 that was printed would appear to have 
crept across unnoticed from the adjoining 


column of the calculations (V 4(1+-K?)). 

To decide which method of drawing an 
approximate ellipse is best can only be a matter 
for the person who actually wants to use one. 
I should imagine that Mr. Marston’s method 
would be favoured most by a draughtsman who 
actually had the description of it in front of 
him. If the draughtsman had not been wise 
enough to cut out the article for reference, and 
had made no copy of the graph or the table of 
values, I somehow think he would find it more 
than a little difficult to use the method. Even 
the algebraic expressions would take quite a 
bit of working out with tables for a particular 
value of K. 

A simple and purely geometrical method will 
come into its own when reference books and 
notes are not to hand. My method is entirely 
geometrical and stands or falls as such. The 
table of values I gave for the radii was only 
intended for comparison with the table of 
values which Mr. Marston gave; it was 
emphatically not meant to be memorised or 
cut out and kept for reference. 

If Mr. Marston and myself should by chance 
be stranded together one day on a desert island 
or even in a British Railways waiting-room, 
equipped with nothing but an undivided 
straight-edge and compasses, set-square and 
French curve, I should enjoy nothing better 
than a comparative trial of our two methods. 
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I would only stipulate that the lengths of the 
major and minor axes be chosen entirely at 
random. Would Mr. Marston care to say 
whether his method could actually be used 
under those conditions ? I should also be very 
interested to know whether there exists 
purely geometrical method of deriving or ising 
his method. T. K. Cuariy 
Bushey, January 11th. 





EPICYCLIC GEAR EFFICIENCIES 


Sir,—By following conventional and sme. 
what academic practice in dealing with this 
subject, Mr. Macmillan (Taz EncrveeEr, Decem. 
ber 23, 1949 page 727) has tended to obscure its 
essential simplicity. His method involves con. 
sideration of “‘ inversions ”’ and “‘ flow of power” 
with special care about algebraic signs, whereas 
one simplifying characteristic of the roally 
important quantity, the power loss, is that it is 
always positive for every observer. 

In any pair of gears the ratio of power lost 
in tooth friction to the product of tooth load 
(tangential to the pitch circles) and speed of 
the teeth through the plane of the shaft axes 
is a quantity calculable from the dimensions 
of the teeth and the coefficient of friction 
between them. This quantity may be called 
the “‘ deficiency.” In view of the difficulty of 
accurately predicting the value of the coefficient 
of friction it is purposeless to use any apparently 
highly refined formula in calculating the 
deficiency. For steel gears of British Standard 
tooth form the deficiency is about one quarter 
of the sum of the reciprocals of the numbers of 
teeth. The number of teeth in an internal gear 
is negative for this purpose. 

The power lost by tooth friction in a gear 
train, epicyclic or otherwise, is the sum of the 
power losses in all the gear pairs. Starting 
from an arbitrary torque on the output shaft, 
the tooth load tangential to the pitch circle 
of the output gear is known. The power lost 
between the output gear and its mate is the 
product of their deficiency, the tangential 
tooth load, and the speed of the teeth through 
the plane of the axes of the gears. 

An effect of tooth friction between the output 
gear and its mate is to make the tangential 
tooth load on the mate greater than that on 
the output gear, in the ratio of unity plus the 
deficiency of the pair. The tangential tooth 
load on the mate is the starting point for the 
calculation for the next pair of gears. 

The power output is the product of the torque 
on the output shaft and its speed. The overall 
efficiency of the gear train (assuming tooth 
friction losses to be the only ones) is the ratio 
of the power output to the sum of the power 
output and the power losses in tooth friction 
in all the gear pairs. 

It should: be emphasised that power loss in 
bearings and oil turbulence in a gear unit may 
be much greater than tooth friction loss and 
is usually less easily calculable. Consequently, 
it is prudent to be pessimistic about the 
probable efficiency of epicyclic gear assemblies, 
particularly those of high overall velocity- 
ratio. Even where a low efficiency is not 
economically objectionable, dissipation of the 
heat generated by internal resistances in a gear 
unit may be an awkward practical problem. 

W. A. Tortin, D.Sc.,; M.I.Mech.E. 

Huddersfield, December 30th, 





DAVID AND ROBERT MUSHET 


Sm,—Mr. Fred M. Osborn, Chairman 
of this company, is engaged on writing a his- 
tory of the Mushets, that is David Mushet 
(1772-1847) and Robert Forester Mushet 
(1811-1891), both distinguished metallurgists 
of their day, the former being the discoverer 
of the Blackband ironstone of Scotland and 
the latter, amongst other things, being asso- 
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ciated with Sir Henry Bessemer in perfecting 
his process and the discoverer of self or air- 
hardening steel, the pioneer tool steel, Mr. 
Qsborn would be very. grateful if any of your 
readers who have recollections of the Mushet 
era, that is from about 1860-1900, or who have 
documents covering this period and bearing 
on the subject, would be good enough to write 
to him. It is believed that the Mushet family 
goes back to William the Conqueror’s time and 
any information about David Mushet’s ante- 
decents (he was born at Dalkeith in Scotland, 
his father being William Mushet, who married 
Margaret Cochrane) will be appreciated. 

The present generation has little idea of the 
changes their fathers and grandfathers have 
seen, and Mr. Osborn feels that it is important 
to keep alive memories and contributions of 
the past upon which much of our present pros- 
perity is founded. 

T. A. Seep 
Samuel Osborn and Co., Ltd., 
Clyde Steel Works, 
Sheffield, 3, January 3rd. 





GENERAL-PURPOSE WATER-TUBE 
BOILER 


§m,—In the December 16th issue of THE 
ENGINEER under the heading ‘‘A General- 
Purpose Water-Tube Boiler,” you. describe 
furnace wall lining of fin tube construction and 
refer to this as a novelty designed to increase 
the heat flow and reduce the boiler casing 
radiation loss without the use of brickwork. 

We should like to point out that this form 
of construction was introduced to this country 
over twenty-five years ago on the instigation 
of one of the companies eventually merged into 
this organisation, and it has been applied to 
literally hundreds of boiler units of all types and 
sizes. 

In these circumstances the construction can 
hardly be termed “‘ a novelty,” having formed 
a regular feature of our combustion chamber 
design for the past quarter of a century. 

For INTERNATIONAL CoMBUSTION, LTD. 
Tuos, SMEATON 

Derby, December 20th. 

[The error of describing fin tubes as a novel 
construction for furnace linings is regretted. It 
was intended to show that it is novel to apply 
this method of tube construction to water tube 
boilers of the range covered by the boiler in 
question. It is claimed by the makers that the 
merit of their boiler is the fact that advanced, 
yet well-tried methods of construction, are 
being made available in boilers up to 12000 lb 
per hour evaporation per unit.—Ep. THe E.] 





“ DARING”? CLASS DESTROYERS 


Srr,—In your issue dated January 6th last, 
there is an article entitled ‘‘ Naval Construction 
in 1949,” by Mr. Raymond V. B. Blackman. 
This article makes reference to the ‘‘ Daring ”’ 
class destroyers and quotes them as being fitted 
with Parsons turbines. Whilst this may be 
true of the majority of ‘“‘ Daring” class 
destroyers, at present under construction, it is 
not true of ‘‘ Decoy” and “ Diana.” These 
two vessels are to be fitted with ‘‘ English 
Electric ” geared steam turbines. 

N. P. BLACKBURN, 
Manager, 
Marine Projects and Contracts 
The English Electric Company, Ltd. Rugby, 
January 16th. 


——_>—_——__ 


Tus Late Mr. J. P. WotstENHOLME.—We have 
noted, with regret, the death of Mr. John Parks 
Wolstenholme, of Skerryvore, Hill Top, Hale, 
Cheshire, which occurred on January 14th. Mr. 
Wolstenholme, who was in his fortieth year, was 
deputy-chairman and joint managing director of 

almsleys (Bury), Ltd. 
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Shipbuilding and Marine Engineering 
in 1949 


No. I1I1—(Continued from page 65, January 13th) 


NE of the most interesting oil tankers of 

the year was the “ San Silvestre,”’ which 
was designed and built by the Furness Ship- 
building Company, Ltd., of Haverton Hill, 
for the Eagle Oil and Shipping Company, 
Ltd., to the specifications of Mr. W. L. 
Nelson, the company’s superintendent engi- 
neer. A view of the ship is reproduced over- 
leaf. It will be seen that she has a poop 


pumping plant, the tank cleaning, fire-fighting 
equipment and other items. A full account 
of this fine ship was given in two articles 
published in our issues of August 26th and 
September 2nd. It may be briefly recorded 
that the turbo-electric propelling machinery 
was supplied by the General Electric Com- 
pany, Ltd., and consists of a Fraser and 
Chalmers high-pressure steam turbine coupled 





WATTS MOTOR VESSEL ‘*‘ WANSTEAD’’ 


bridge and forecastle and her machinery is 
fitted aft. Welding was largely used in her 
construction, and the main transverse and 
longitudinal bulkheads are of the corrugated 
type, welded on the ‘‘ Unionmelt ”’ principle, 
which has been specially developed by the 
builders. 

The principal particulars of the “San 


to a G.E.C. three-phase, 3320V alternator, 
which supplies current to a 9000 s.h.p., 126 
r.p.m., salient-pole marine propulsion motor. 
The steam is generated in two Thompson- 
La Mont water-tube boilers with oil firing, 
while it is stated that the boilers occupy 
about only half the space needed for natural 
circulation boilers. A full account of the 





HAIN MOTOR VESSEL ‘* TRELYON"’ 


Silvestre’ are as follows :—Length overall, 
537ft; breadth moulded, 69ft; depth 
moulded, 37ft; and’ deadweight carrying 
capacity, 15,900 tons. On trial a speed of 
15} knots was attained, and the service speed 
is 143 knots. The propelling machinery is 
novel in its design and arrangement, as is also 
the auxiliary machinery in the engine and 
boiler rooms and in connection with the oil 


design and construction of this machinery 
was given on September 2nd. 

Among the cargo ships, an outstanding 
ship of 1949 was the “ Wanstead,” one of 
three ordered from the Caledon Shipbuilding 
and Engineering Company, Ltd., of Dundee, 
by Watts, Watts and Co., Ltd., of London, 
for the Britain Steamship Company’s Cana- 
dian service. During the summer she will 
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trade from Antwerp, Rotterdam and Ham- 
burg to Montreal, and in the winter will use 
St. John’s and Portland Maine, her design 
being specially suited for both these services. 

She has an overall length of 468ft and a 
moulded breadth of 64ft, with a depth to the 
shelter deck of 43ft, and her measurement is 
5664 gross tons. On a draught of 25ft, as an 
open-deck ship, the ‘‘ Wanstead ”’ has a dead- 
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out on the practicability of supplying the 
ship with deep-frozen food. 

The advanced designs in these three ships 
were initiated by Mr. Edmund Watts, and in 
the decoration and planning of the accom- 
modation Mr. Watts has been advised by 
Mr. Howard Robertson, A.R.A., F.R.I.B.A. 

Another typical cargo vessel for Britain 
was the ‘‘ Trelyon,”’ illustrated on page 91, 


Jan. 20, 1950 


dining saloon. The lower bridge deck houge 
contains the captain’s suite, and the cabing 
for the radio operator and the pilot. The 
hospital is in this part of the ship. The engj. 
neers and culinary personnel are housed in g 
large deck house around the engine casing, 
and the crew are berthed aft in rooms of 
generous proportions. The crew mess rooms 
are in the engineeers’ deck house amidships 





weight carrying capacity of 8300 tons. Her 
propelling. machinery comprises a single five- 
cylinder Scott-Doxford opposed-piston oil 
engine, having a cylinder bore of 670mm and 
a combined stroke of 2320mm. The designed 
service output is 5500 s.h.p. at 110 r.p.m., 
which gives a service speed of 15 knots. 

The hull of the ship has been specially 
designed to meet ice conditions, while the 
shelter deck is suited to carry timber or other 
deck cargoes. Modern cargo-handling devices 
include two large side doors on each side of 
the ship at lower ’tween deck level, which are 
dimensioned so as to permit the efficient and 
quick stowage of motor-cars and other 
freight. In connection with this special 
design of ship the use of the pallet system of 
handling goods, along with fork-lifting trucks, 
is envisaged. 

Special attention was paid to the design 
and fitting of the living spaces for officers and 
crew. On the boat deck are the captain’s 
rooms, while at the forward end of the super- 
structure on the shelter deck are the owner’s 
suite and the second officer’s cabin, while aft 
of the owner’s suite on the port side is the 
chief officer’s quarters. There is an officers’ 
dining saloon and a lounge, which are excel- 
lently furnished. The dining saloon is at the 
centre of the ship above the engine casing. 
There are two wide fore-and-aft ship’s side 
recreation galleries for the use of the officers 
and the crew. 

The cabin accommodation is in the 
‘tween decks and it runs the full width of 
the ship, the accommodation flat being 
actually suspended from the strength deck. 
The electric galley and the laundry, also the 
lavatories, are grouped around the engine- 
room casing, so that the plumbing and water 
supply is all within the warm atmosphere of 
the engine-room, an arrangement which 
should be specially advantageous during cold 
winter voyages. The cabins are well planned 
and lighted and are air conditioned. For 
feeding the crew a cafeteria system is 
employed, and an experiment is being carried 


TURBO - ELECTRIC TANKER “SAN SILVESTRE*’ 


which was one of four ships designed and 
engined by William Doxford and Sons, Ltd., 
of Pallion Yard, Sunderland, for the Hain 
Steamship Company, Ltd. 

She is of the complete superstructure type 
with a cruiser stern, a soft-nosed stem and a 
streamlined rudder. Her principal dimen- 
sions are :—Overall length, 443ft ;. breadth, 
56ft 6in; and depth moulded, 29ft. Her 


and are served from the galley by food lifts. 
There is mechanical ventilation and steam 
radiator heating in all the accommodation 
and bed reading lights are provided for each 
berth. The store rooms allow the ship to 
remain at sea for four to six months without 
replenishing stores. 

During the year Doxfords built a small 
three-cylinder engine for the trawler ‘“‘ Lam- 





DIESEL - ELECTRIC SUCTION DREDGER M.O.P. 225C 


deadweight carrying capacity is 9180 tons, 
and she was constructed to Lloyd’s special 
survey 100A.1 “with freeboard.” There 
are five main hatchways with a complete 
outfit of 5-ton and 10-ton derricks, the heavy- 
lift derricks being arranged at No. 2 and No. 4 
hatches. Steam winches are used. 

The propelling machinery comprises a 
single Doxford opposed-piston marine oil 
engine of the four-cylinder type, having a 
cylinder bore of 600mm and a combined 
stroke of 2320mm. The accommodation for 
officers and crew in these ships is of a high 
order. The officers are berthed in the saloon 
deck house, and there is a separate smoke 
room for officers and engineers, alongside the 


mermuir,’’ which was described in our issue 
of November 11th, while a larger engine with 
six cylinders, having a designed output of 
7380 s.h.p., was completed for the “‘ British 
Reliance,” now under construction at the 
shipyard of Sir James Laing and Sons, Ltd. 
Good progress was recorded in the design and 
lay-out of the new Doxford research labora- 
tory and test hoyse at the Palmers Hill 
works. 


DREDGING PLANTS OF 1949 


The past year was noteworthy for the 
large number and variety of dredging equip- 
ment which was supplied for home and 
foreign ports. Space only allows us, how- 
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ever, to mention one or two typical plants- 

For removing sand accumulations at the 
River Plate estuary, Fleming and Ferguson, 
Ltd., of Paisley, completed the twin-screw 
diesel-electric suction dredger ‘‘M.O.P. 225 C” 
for the Ministry of Works of the Argentine 
Government. A view of this ship is given 
herewith. She has an overall length of 306ft, 
a breadth of 58ft and a moulded depth of 
19ft., with a loaded draught of 12ft 1tin. 
Her speed is 11} knots and she is designed to 
dredge to a depth of 49ft and can pump 5500 
cubic metres per hour. She has a suction 
pipe 39in in diameter and a hopper capacity 
of 1764 tons. 

The power for pumping and propulsion is 
furnished by four English Electric oil engines, 
which provide current for the twin propulsion 
motors or, alternatively, can give half power 
to the pumps and half to the propulsion 
motors. Four auxiliary generator sets, also 
oil engine driven, provide the power for the 
engine-room and the deck machinery. Each 
main engine has a service rating of 1020 b.h.p. 
at 700 r.p.m., and each auxiliary engine 
develops 225 b.h.p. at 550 r.p.m. The main 
generators are rated at 650kW at 225V to 
230V d.c., and the auxiliary generators at 
150kW at 230V d.c. Controls on the bridge, 
which allow the complete control of the 
dredger to be carried out by one person in the 
wheel house, are provided. A sister ship is 
now approaching completion and will go out 
to Buenos Aires early this year. 

Adifferent type of dredger, illustrated below, 
by the same builders for the Government of 
Uruguay, is now at work in Montevideo 
harbour. She is of the non-propelling 
pattern, with a length of 194ft, a beam of 
40ft and a depth of 13ft moulded. She is 
designed to dredge to a depth of 46ft below 
water level and to cut her own flotation. The 
dredged material can either be discharged 
into barges or deposited in a sump, and then 
pumped ashore by a floating pipe-line. A 
triple-expansion steam engine with a twin- 
belt drive to the buckets is used, giving a 


THE ENGINEER 


removing debris from the Le Havre harbour. 
She is named the “ Kala Nag” and has a 
length of 150ft with a beam of 50ft and is 
of all-welded construction with two longi- 
tudinal and two transverse bulkheads. 
Accommodation for the crew is arranged on 
the upper deck. Alternative buckets. of 
8 yards and 11 yards capacity, together with 
alternative arms, were supplied to cover 
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At the Renfrew yard of Wm. Simons and 
Co., Ltd., the twin-screw pump hopper 
dredger ‘‘ Ibadan ”’ was constructed for the 
Crown Agents for the Colonies, acting for the 
Government of Nigeria. This dredger is 
destined for service at Lagos. It has a 


capacity of 2500 tons of spoil per hour, dis- 
charged either into her own hopper or into 
barges moored alongside. 


In addition to 





DIPPER DREDGE ‘‘ KALA NAG"’ 


various dredging ranges. In addition to dis- 
charging the material through the bottom 
door of the bucket, an auxiliary hoist on the 
boom deals with large blocks which are too 
big to pass through the bucket door. All the 
dredging controls are operated by com- 
pressed air. The ‘‘ Kala Nag”’ is equipped 
with two 90ft spuds forward and one at the 
stern, the forward spuds being fitted with 





NON- PROPELLING BUCKET DREDGER D6 


speed of eighteen buckets per minute. The 
pumps are driven by another balanced 
triple-expansion engine and steam is raised 
in two cylindrical return-tube boilers working 
on oil fuel. Fleming and Ferguson also com- 
pleted another smaller dredger, the “‘ Cocur,”’ 
for harbour work at Workington. 

At Renfrew, Lobnitz and Co., Ltd., com- 
pleted a fine example of an 11-yard dipper 
dredge for the French Government, which 
during the year has given excellent service in 


broad flapper feet. The dredge can pull 
itself ahead for a new cut by resting the 
bucket on the bottom, lifting the forward 
spuds and pulling on the bucket with a 
backing rope, the trailing type of spud at the 
stern keeping the craft from swinging side- 
ways. The forward spuds are then put down 
and a new cut begins. There is no need for 
either mooring or manoeuvring chains, and 
this type of plant is claimed to be ideal for 
work in a busy port. 


main hopper discharge valves, the dredger 
can operate by discharging through a pipe- 
line for reclamation purposes. Two sets of 
inverted triple-expansion engines are fitted, 
with three cylindrical multitubular boilers, 
designed to burn coal. Three separate and 
distinct forms of outboard dredging are pro- 
vided for. They are plain suction nozzlefor free 
running sand, a powerful rotary cutter and a 
drag suction equipment for dredging mud. 
In all these applications practical improve- 
ments have been embodied, suggested by 
experience gained in the actual working of 
previous dredgers at Lagos. 

Finally, a short reference may be made to 
an interesting little ship which was designed 
and built by Yarrow and Co., Ltd., at Scots- 
toun, and was shipped in pieces for re- 
assembling on Lake Nyasa, nearly 1600ft 
above sea level. It was ordered by the 
Nyasaland Railways, Ltd., and the consult- 
ing engineers were Sir John Biles and Co. 
and Messrs. Livesey and Henderson. It was 
built to Lloyd’s Register’s highest class for 
passenger and cargo service on Lake Nyasa 
and embodies double the usual number of 
bulkheads for a vessel of her size. 

Yarrow and Co., we may recall, built the first 
steamboat to ply on Lake Nyasa in 1875, and 
she was named the “ Ilala,”’ after the sacred 
spot where Livingstone’s heart was laid. 
She had a length of only 55ft. The new ship 
is 172ft in length and she is well designed 
and fitted to carry 368 passengers. By a 
happy thought, Nyasaland Railways, Ltd., 
have given her the name of “ [lala II,” thus 
providing an appropriate link between the 
past and the present. The principal particu- 
lars are as follows :—Length, 172ft; beam, 
30ft 6in ; depth, 11ft; and draught loaded, 
7ft 4in. She carries 100 tons deadweight of 
cargo and has a loaded displacement of 600 
tons. The twin-screw engines are of the 
Crossley Bros. HRL5, two-cycle, scavenge 
pump design, each with a reduced rating of 
363 b.h.p., to allow for the high atmospheric 
temperature and altitude of Lake Nyasa. 
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A.C. Network Analyser Board 


E were invited recently to see the a.c. net- 
work analyser board, which has been 
developed and installed at the Nelson research 
laboratories of the English Electric Company, 
Ltd., Stafford. Kindred calculating equip- 
ments are widely used in other countries, 
particularly the U.S.A., but the English Electric 
board is the second major a.c. network analyser 
installation in Great Britain.* Its function, 
generally, is to eliminate or reduce the mathe- 
matical computation involved in problems 
which can be expressed in terms of analogous 
electrical circuits, so that the solution is simply 
a@ matter of interpreting a small number of 
instantaneous electrical measurements. 
An obvious use of the a.c. analyser is in 
power system analysis and in the planning and 
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PHASE- SHIFTING TRANSFORMER SYSTEM 


design stages of new networks or extensions to 
existing networks. For this class of work the 
calculating board provides the engineer with a 
universal set of components, which ean be pre- 
set to represent the characteristics of the lines, 
transformers or machines in any system he may 
wish to study. After connecting these com- 
ponents to form a model or analogue of the 
power system, voltages, which are adjustable in 
magnitude and phase, are injected at points 
corresponding to the generating stations. 
Measurements of voltage, current, power and 
reactive power can then be made throughout 
the model system, the appropriate conversion 
factors can be applied and the results inter- 
preted in terms of the original system, in a 
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GENERATOR UNIT 


fraction of the time required for reaching a 
solution by normal computation methods. At 
the same time the board allows the engineer to 
vary parameters at will and to obtain a com- 
plete picture of the response of the system to 
different conditions. 


GENERAL ARRANGEMENT OF ANALYSER 


As already indicated, the analyser consists 
of a number of adjustable components to simu- 
late the various generators, transformers, 
transmiesion lines, cables and so on, that make 
up any supply network. A general view of 
part of the equipment is given in the photograph 
reproduced herewith. 

To facilitate the interconnection of the units 
forming the network, leads from all the units 
are brought to a central plug board. The units 
themselves are housed in cubicles arranged on 
both sides of the plug board in horseshoe 
formation, giving the operator ready access to 
all the switches on the front panels of the units. 
On the floor space within the horseshoe is the 
control desk, housing the meters and metering 
selector controls. Once the units have been 


* See THE ENGINEER, Nov. 7, 1947, page 442. 





interconnected at the plug board and adjusted 
to simulate the components in the system under 
study the operator can, by manipulating the 
switches.on the control desk, select any -point 
in the network and read the voltage, current 
and power. 

The general design considerations of this 
class of a.c. analyser are well established. In 
the first place, by the use of suitable numerical 
conversion factors a power system can be 
simulated using any convenient base voltage 
and current for the analyser. In general, the 
degree of scaling down is determined by the 
accuracy of metering. In the equipment we 
are describing it was felt that a reasonable 
physical size, combined with satisfactory power 
consumption, would be attained by choosing 
base values of 50V and 50mA. Since the 
impedance of an iron cored reactor is roughly 
proportional to frequency, the physical size of a 
reactor with a given impedance is reduced as 
the frequency is raised ; a frequency of 500c/s 
was decided upon. 


Power SuPPrlty 


The power supply is from a 250V, 500c/s, 
three-phase alternator of particularly good 
wave form, with electronic stabilisation to 
control voltage and frequency to better than 
1V and 1 c/s. The three-phase supply feeds a 
bank of transformers, each with several taps or 
secondary windings so interconnected that 
nineteen voltage sources are available, all equal 
in magnitude, but differing in phase by steps 
of 10 deg. 

The first of the accompanying diagrams shows 
schematically how voltage vectors at 0 deg. 
10 deg., 20 deg., 60 deg. and 70 deg. are pro- 
duced by utilising windings on the transformers, 
whose primaries are connected on the red and 
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magnitude and phase. Variation of phase jp 
steps of $ deg. is obtained by switching to , 
suitable pair of voltage vectors spaced at 14 deg 
from the coarse phase-shifting network. ; 

The first and second diagrams show how an 
auto transformer with twenty taps is used io get 
the required angle to withia } deg.: the v: ‘Itage 
vector is shifted along the subtended 
chord, but for an angle of 10 deg. this is syb. 
stantially equivalent to moving round tho are, 
Variation of voltage magnitude is then obtained 
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IMPEDANCE UNIT 


in twenty-five coarse steps of 10 per cent from 
60 per cent to 300 per cent of the base analyser 
voltage, by means of taps on the coarse voltage 
transformer. In series with this is a fine-voltage 
transformer which provides twenty } per cent 
steps. This system provides voltage sources 
with very good voltage regulation depending 
only on the design of the component trans. 
formers. 


IMPEDANCE UNITS 


With base voltage and current of 50V and 
50mA the basic impedance is 1000 ohms. It 
was decided to cover an impedance range 
of from 1 per cent to 500 per cent of the basic 
impedance, and to do this with three over. 
lapping ranges of impedance units—low, 
medium and high. The low units from 1 per 
cent to 50 per cent cover the range normally 
required to simulate transmission lines, while 
the medium units, from 10 per cent to 500 per 





SETTING UP A PROBLEM 


yellow phases of the alternator. A transformer 
on the blue phase is used to cover the opposite 
half of the semicircle. A phase-shifting device 
covering the range of 0 deg. to 180 deg. is 
adequate, since voltages with phases in the 
range 180 deg. to 360 deg. are merely the 
reverse of those in the lower range. Phase 
equalising equipment has been provided on the 
alternator to keep the phase voltages spaced at 
120 deg., on which the accuracy of the method 
depends. 
GENERATORS 


The analyser units representing generators 
must provide a voltage source variable in both 


ON THE ANALYSER BOARD 


cent, cover the normal requirements for loads 
and synchronous machines or transformer 
impedances. The high-impedance units would 
normally only be required for very small loads 
or leakages on transmission lines. All the 
impedance units, however, perform’ a similar 
function and are not restricted to the uses 
suggested above.. They are interchangeable 
when setting impedance values for which their 
ranges overlap. 

A schematic diagram, reproduced above, 
shows the circuit whereby the resistance and 
reactance of impedance units are set up in mag- 
nitude and ratio. Across the ratio transformer 
is shown a fixed resistance and, by switching to 
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different taps on this transformer, the ratio of 
the resistance to reactance of the load on the 
itude transformer is varied. Two 
of taps, Shown on the left and right of the mag- 
nitude transformer, enable coarse and fine 
adjusiments to be made to the magnitude of the 
impedance reflected across the terminals of the 
unit. In the complete design correcting devices 
have been incorporated to compensate for the 
effects of series impedance and magnetising 
currents of the transformers, The ratio can be 
set from 0-06 to 1-5 in steps of 0-01 and, by 
means of the coarse and fine taps on the magni- 
tude transformer any desired impedance in the 
50:1 range covered by a unit can be set to 
within 1 per cent. When the resistance exceeds 
the reactance the reversing switch in the unit 
interchanges the roles of the fixed resistance and 
reactance, enabling an impedance to be set up 
with ratio of reactance to resistance in the range 
0:06 to 1-5. 

Nearly all impedances encountered in power 
systems fall within the ratio range catered for in 
the units described above. A number of units 
with separate decades of resistance and induct- 
ance are, however, included, particularly for 
setting up loads of unity power factor. 


CAPACITANCE AND AUXILIARY UNITS 


To include the effects of line charging 
currents, usually by representing a transmission 
line by its equivalent x network, two decade 
capacitance units are provided. These cover 
the range from 1 per cent to 100 per cent of the 
base admittance, which is 1/1000 reciprocal 
ohms. Included in the design are a number of 
auto and double transformers, all wired up to 
sockets on the plug board. These will be used 
to study the effects of tap changing and for 
introducing the mutual coupling sometimes 
required between circuits. 

The units for which provision has been made 
on the analyser are detailed in the accompanying 
table. 


Units for which Provision Has been Made 


Units No. Values 
Input supply to analyser... — ... 500 c/s, 250V 
Generator units... ... ... 12 ... 30-150V 
Low-impedance units ... 64 ... 10-500 ohms 
Medium-impedance units... 48 100-5000 ohms 
High-impedance units ... 32 1000—50,000 ohms 
Capacitance units ... ... 24 10-1000 ohms 
Coupling transformers ... 16 1:1,2:1, J/3:1 
Auto transformers ... ... 24 — 


Low-consumption meters... 12... o> 


THe MeTERING SysTEM 


To achieve high accuracy the metering 
system is designed to present an impedance of 
5 megohms. The error corresponding to the 
load im by the metering system itself is 
therefore less than 1 per cent. 

Readings of voltage, current and watts and 
reactive “‘ power” at any point of a network 
are all taken at the control desk on which are 
placed the remote controls of the metering 
system housed behind the central plug board. 
The voltmeter, ammeter and wattmeter are fed 
from electronic amplifiers, with large current 
feedback to eliminate drift due to variation or 
ageing of valves, providing ample power to 
operate the instruments without placing any 
significant burden on the network under test. 
The amplifiers are fed by range transformers 
which have four taps selected by relays to give 
sensitivity ratios of 1, 2, 5, 10. 

The connection of the amplifiers to any point 
of a network at which readings are required is 
effected by means of uniselectors of normal 
telephone type. 

All the pairs of leads from the various 
analyser units terminate in sockets on the plug 
board. On the front of the board are engraved 
symbols and references to the units terminating 
at each point. The network to be studied is set 
up with jumper leads plugged to connect up 
the units required to simulate its various power 
stations, transmission lines, transformers and 
loads. The current in any unit is then measured 
by the voltage drop in its associated shunt. At 
the back of the board leads are taken from the 
terminals for each unit, one pair to measure the 
voltage drop across the shunt and another pair 
to measure the voltage directly across the unit. 
These leads are wired to the contacts of the uni- 


THE ENGINEER 


selectors, which havé channels to carry eight 
separate circuits. 

By rotating dials on the control desk the uni- 
selectors can be rotated to connect the ampli- 
fiers through the wipers of the uniselectors to 
the four metering leads associated with any 
unit. Beneath the plug board are housed the 
relays controlling the uniselectors and also 
metering relays actuated from the control desk 
to change the ranges of the meters. Provision 
has also been made for relay and phase-shifting 
networks to perform the automatic summation 
of the currents and voltages in the three 
sequence networks of a symmetrical component 
study, to give direct readings of these quantities 
for the three separate phases. 

Along the top of the plug board low-con- 
sumption meters have been provided for approxi- 









95 





mate indication of loads during initial setting-up 
of a network. 


APPLICATIONS 


Besides dealing with the normal power 
system problem of load sharing, fault currents 
and system stability, the analyser can be used 
to'solve certain dynamic and structural. prob- 
lems which can be reduced to an electrical 
analogy. Although the analyser operates at a 
fixed frequency and gives a steady state 
solution, variations of frequency or the study 
of harmonics can be accommodated by changing 
the constants of the circuit. Likewise step-by- 
step methods can be used to obtain results for 
@ sequence of steady state conditions, thereby 
extending the technique to the study of some 
transient phenomena. 


A 5-inch Lathe 


IHE photograph we reproduce below shows 

an interesting 5in lathe for bench or cabinet 
mounting which has been developed by Barker 
Machine Tools and Equipment, Ltd., 156, 
Fulham Palace Road, London, W.6. This 
machine is designed to swing work up to llin 
diameter over the bed and 7in over the saddle, 
and it has a length of 2ft between centres. 

In this lathe the usual design of cast iron 
bed has been replaced by three l}in diameter 
carbon steel, precision ground bars mounted 
between rigid box castings at the headstock 
and tailstock ends. The end castings are 
precision bored in a specially built machine, 
and the bars are made to a push fit in the holes, 
where they are locked by means of grub screws. 
The makers point out that with this form of 
assembly the true alignment of the bed is 


obtained with the more common vee and flat 
ways, and that it has the added advantage 
that the apron of the saddle is rigidly supported 
over its whole length. 

The headstock of the lathe is spigot mounted 
on the foot casting on which it can be swivelled 
up to 30 deg. on either side with respect to the 
centre line of the machine. In its parallel 
position the headstock is located by means of 
apin. This feature of design makes it possible 
to set the head at any desired angle to cut 
tapers or taper threads on chucked work 
without the introduction of a special taper 
turning attachment, and this class of work can 
be done using the saddle power traverse. 

The spindle is vee-belt driven by a } h.p., 
1400 r.p.m. electric motor, and the drive 
incorporates double-reduction gearing through 





A 5-INCH LATHE 


ensured, as any misalignment of the holes 
would prevent the fitting of the three bars. 
The saddle and the tail - stock castings 
are also bored in the same machine, and 
their free movement provides a further 
check on the alignment of the bed members. 
If the bars were to be ground under size 
their displacement in the castings by the 
locking screws would cause a misalign- 
ment which would be immediately indicated 
by stiffress during movement of the saddle 
or the teiletock. A rack is machined on the 
lower surface of the upper front bar of the bed 
for the saddle hand traversing gear. In the 
event of a short length of the bed bars becoming 
worn the back and bottom bars can be reversed, 
and the top front bar easily renewed. It is 


claimed with this form of lathe bed construction, 
that the area of support and contact between 
the saddle and the bars is in excess of that 


which two standard speed ranges of 66 to 610 or 
100 to 912 r.p.m. are available. These spindle 
speeds, together with a special low speed of 
33 r.p.m., are arranged in ten steps and make 
the machine suitable for a wide range of work. 
If required gearing can be supplied to give a 
wide range of other speeds up to 3000 r.p.m. 
Lubricant is fed to all the bearings and gears 
in the headstock from a large trough in the 
top and the flow is so arranged that the oil 
passes from one point to another and eventually 
drops into a sump, whence it can be recirculated. 
The main spindle runs in heavy-duty Timken 
taper roller bearings and is bored through lin 
diameter with a No. 4 morse taper at the nose. 
The face plate, driving plate and chucks are 
not screwed on the spindle in the usual way, but 
are located on a large ground taper on the nose. 
An annular flange projects from the spindle 
flange and surrounds the tapered nose, and pins 
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projecting from the shoulders of the plates 
and chucks register in spiral grooves cut in 
this flange. When the pins are in position in 
the grooves, with the plate or chuck fully home 
on the tapered nose, two screws are turned 
inwards to hold the units firmly in their 
working position. 

Drive is transmitted from the spindle, 
through bevel gears, a vertical shaft and a 
horizontal spindle, to the feed gearbox. The 
gear wheels supplied with the standard machine 
are designed to give a screw-cutting range of 
two to sixty threads per inch, and surfacing 
feeds can be arranged between 0-002in and 
0-020in per revolution of the spindle. The 
jin diameter leadscrew has an eight-threads- 
per-inch Acme thread. 

The saddle slides on six long bearings on the 
bed bars, and the cross slide casting is carried 
on two lin diameter ground steel rods which are 
locked down on the saddle casting after being 
lined up with the spindle. A heavy tool post 
can be bolted at either of six positions on the 
cross slide and be replaced when necessary with 
a swivelling top slide. 

Automatic cross traverse is provided and its 
engagement lever is interlocked with that for 
the saddle sliding motion. The automatic 
traverse for sliding and surfacing is driven 
from a keyway cut along the lead screw in 
order to avoid unnecessary wear on the lead 
screw threads, which are thus kept in the best 
condition for screw cutting only. Instantaneous 
lead screw reversing is effected through a lever- 
operated dog clutch at the feed box. 

The tailstock, which has a l}in diameter 
barrel and carries a No. 3 morse taper centre, is 
mounted on the two upper bed bars and it can 
be set over for supporting long taper work. 

All parts of the machine are made to 
precision limits to permit quick and easy 
replacement and interchangeability without 
necessity for realignment or fitting work. 
Each component is designed to provide a 
check on ‘associated parts during assembly, 
to ensure that accuracy in manufacture is 
maintained and any possible misalignment 
is immediately revealed. The machine 
can quickly and easily be completely dis- 
mantled into convenient units for transport 
and no undue precautions are required in 
packing to ensure correct alignment on 
reassembly. It weighs 3}. cwt and occupies a 
container 4ft 8in by 2ft by 2ft when dismantled 
and packed for transport. 

When we inspected one of these lathes a 
3in diameter bar of mild steel about Ift long 
was mounted in the chuck and, at 66 r.p.m., 
@ }in deep cut at 0-006in feed was taken. 
During this test a coin was balanced on its 
edge on the cross slide and remained stationary 
during the cut. The machine was not bolted 
down during this test. 





Berlin West Power Station 


GERMAN engineers accomplished a credit- 
able feat in re-equipping Berlin West power 
station between May and December. It 
should be appreciated, however, that this 
achievement, remarkable as it was, was 
mainly concerned with the installation of 
new plant in existing buildings—a very different 
task from the construction of a completely 
new power station on a virgin site. 


THE ORIGINAL STATION 


The Berlin West station began working 
nineteen years ago, in November, 1930, when 
the first half of the station was commissioned. 
The remainder of the station was on load 
eighteen months later, when the installation 
comprised eight 330,000Ib. per hour, 470 1b 
per square inch, 880 deg. Fah. stoker-fired 
boilers, and six 34MW, 10-5kV turbo-generator 
sets, each with a unit transformer stepping up 
to 30kV ; there were also two 12MW, 6-3kV 
house sets. 

In May, 1942, construction started on a high- 
pressure extension to the station, comprising 
four 350,000 Ib per hour, 2000 lb per square inch, 


THE ENGINEER 


932 deg. Fah. pulverised fuel Benson boilers, 
and two 26MW topping sets exhausting to the 
existing 470 lb per square inch steam range after 
reheating in the Benson boilers to 880 deg. Fah. 
The foundations and greater part of the steel- 
work in the new boiler-house, designed to 
accommodate the two topping sets as well as 
the four boilers, had been built in May, 1945, 
when the city was occupied by the Russians, 
who, before the arrival of their Western Allies, 
had dismantled and carried away the whole of 
the existing plant apart from the main boiler 
structures, which have since been sold for scrap. 


RECONSTRUCTION PROGRAMME 


The first stage of the reconstruction of the 
station was ordered in April, 1948, and com- 
prised two 350.000lb per hour, 2000 lb per 
square inch, 932 deg. Fah. Benson boilers, one 
26MW topping set, two 36MW two-cylinder 
324 lb per square inch, 807 deg. Fah. condensing 
sets, and one 12MW, 3241b per square inch, 
807 deg. Fah. house set. The two boilers and 
the topping set were installed in the new boiler- 
house, partly constructed during the war, and 
the low-pressure sets were installed in the old 
turbine-house which had been stripped by the 
Russians. 

Apart from the second 36kW condensing set 
the above plant was in operation by the 
end of November, 1949, although, due 
to various financial difficulties and delays 
caused by the blockade of Berlin, the assembly 
of the boiler plant was not started until May 9, 
1949. A trial run of the first unit took place 
at the end of October, five and a half months 
later. This extremely rapid construction was 
no doubt aided by the high priority given to 
the work, and the employment of picked 
erectors. The number of men employed at 
one time on the construction of the station 
reached a maximum of just over 2000. 


Atm TRANSPORT OF EQUIPMENT 


During the blockade, 1460 tons of equipment 
for the station were transported by air, many of 
the boiler tubes having to be cut to accom- 
modate them in the aeroplanes. Siemens 
Schuckert acted as consulting engineers and 
main contractors, the turbine plant being manu- 
factured in the company’s works at Muhlheim/ 
Ruhr. The Benson boilers were manufactured 
jointly by Durrwerke A.G. at Ratingen-Ost and 
by Verinigte Kesselwerke A.G. at Dusseldorf. 
Welded construction is used throughout. 

The boiler control is fully automatic, the 
whole of the control of the station being 
operated from the combined electrical/heat 
control room. The plant has been designed for 
peak operation and rapidly fluctuating loads. 
Two 2260 cubic feet Ruth steam accumulators 
capable of operating to a maximum pressure 
of 470 lb per square inch are connected to the 
low-pressure range for steam regulating pur- 

. The station is river-cooled by the Spree, 
on the banks of which it is situated. The antici- 
pated coal consumption is 1 lb per kilowatt-hour 
generated. 
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Technical Reports 


Rates of Rise of Restriking Voltage Measured on 
Some British Supply Systems. By L.. Gosland, 
B.Sc., M.I.E.E. The British Electrical and Allied 
Industries Research Association (Ref. G/T2265). 
Price 4s. 6d., postage 3d.—Some years ago the 
E.R.A. made a number or studies of restriking 
voltage transients in power supply networks. The 
results have been separately reported in detail, 
and it is the object of this report to present in 
convenient form a means of reference to the results 
obtained. 

The investigation as a whole was directed to 
obtaining a clear idea of the order of rates of rise 
to restriking voltage to be expected in practice. 
Since it is hardly practicable to make a very large 
number of measurements of this type, the method 
of approach adopted was to make measurements 
on typical installations and to examine the relation 
between the results of measurements and the results 
of calculations based on the known circuit constants 
of the system in question. It was then possible to 
assess the extent to which calculation could be 
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relied upon for general application to cases in which 
measurement was not practicable. 

Another report, Rates of Rise of Restriking Voltage 
at Circuit resker Positions on 66kV Systems 
(Ref. G/T227, price 4s. 6d., tage 3d.), by the 
same author, applies specifically to a 66kV network 
earthed through Peterson coils. 





Micro-Second Phenomena in the Steel Welding 
Are. By L. H. Orton, Ph.D., F.Inst.P., and J, ¢, 
Needham, B.Sc. The British Electrical and Allied 
Industries Research Association (Ref. Z/T79), 
Price 78. 6d., postage 3d.—This report describes 
an extension of the work reported previously in 
Refs. Z/T72 and Z/T73. Ref. Z/T72, it may be 
recalled, described investigations made to determine 
some of the causes of “ the oscillatory and fluciuat. 
ing ” form of the overall arcing voltage associated 
with the steel welding arc. 

The temporal resolution of the cathode ray 
oscillographic recording equipment used in the 
earlier work has been increased by over ten times, 
and further short-time phenomena in a d.c. stee] 
welding arc have now been revealed, the times 
involved in these processes being down to the order 
of 10-* sec, 

Results presented in this report show the existence 
of short-time phenomena which, to the authors’ 
knowledge, have not previously been recorded and 
which are associated with the short circuiting pro. 
cesses for a 120A d.c. are in air, initiated down hand 
between a clean, bare steel welding rod and a clean 
steel plate. A brief outline is given of the experi. 
mental technique used in the detection of these 
phenomena and illustrative cathode-ray oscillo. 
graphic records are included. 





Design and Performance of Power-Frequency 
Amplifier with RC. Tuning and Variable Selectivity. 
By G. Mole, Ph.D., F.Inst.P. The British Electrical 
and Allied Industries Research Association (Ref. 
V/T102). Price 6s., postage 3d.—The amplifier 
was constructed for use, in association with a d.c. 
amplifier (see Ref. V/T103) for the survey of stray 
currents flowing in buried water mains and cable 
sheaths. The amplifiers are jointly used for observ- 
ing whether synchronism exists between fluctuations 
in a.c. components and d.c. components of the 
stray current. If synchronism is found to exist, it 
may be deduced that some of the stray direct current 
is derived from the a.c. system by rectification. 

The requirements of design which have been 
satisfied are briefly: portability; continuous 
tuning over the range 40-60 c/s; adequate and 
variable selectivity ; selectivity and tuning mutually 
independent ; high input impedance, and an output 
sufficient to work a robust recording instrument. 
The RC-tuned circuit adopted as the basis of the 
design, functions by balancing an aperiodic negative 
feedback against a positive feedback having a 
frequency characteristic determined by a Wien 
network. A theoretical analysis of the operation 
of the particular type of RC-tuned circuit concerned 
is given in the appendix. 





Effect of Tension on Magnetization Curves. By 
K. H. Stewart (Cavendish Laboratory). The British 
Electrical and Allied Industries Research Associa- 
tion (Ref. N/T47). Price 66., 3d. — An 
account is given in this report of the process of 

etisation in a specimen which has a tension 
applied in the same direction as the magnetic field. 
It is shown that, by considering fully the effects of 
demagnetising fields, results are obtained which 
agree well with experiment and remove some dis- 
crepancies of the older domain theory. 





Electrical Resistance of Water Mains, with par- 
ticular reference to the Asbestos-Cement Type. By 
W. J. Darby, A.M.I.E.E., and E. Fawssett, M.I.E.E. 
The British Electrical and Allied Industries Research 
Association (Ref. V/T101). Price 3s. 6d., postage 
3d. — An all-metal water main distribution net- 
work has a considerable area of metal in contact 
with the earth; in most cases the resistance is of 
the order of $ ohm to the general body of earth. 
Because of this, it has been the general practice of 
electrical undertakings to use water mains as earths 
for electrical installations. Recently, however, 
several cases of shock have been reported where the 
consumers’ installation has been earthed to the 
water main. Investigations were made, and in each 
case it was found that part of the iron water main 
had been replaced by a length of asbestos-cement 
water main. : 

The suggestion arose from the two supply engi- 
neers, in whose areas these complaints of electric 
shock had occurred, that it was desirable that the 
earth resistance of the asbestos-cement water main 
should be measured. Tests have, therefore, been 
carried out in both iron and asbestos-cement water 
mains, and the results are given in this report. 

It is concluded that, even where there is a lead 
service pipe, the water system should not be used 
for earthing consumers’ installations where the 
mains are of the asbestos-cement type. 
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The ‘‘Lost Wax” Process of 
Precision Casting* 
By J. 8. TURNBULLt 


HISTORICAL 


AtrHouGH the “lost wax” process of pre- 
cision casting has been introduced into industry 
comparatively recently, it was first practised 
at least 4000 years ago by the ancient 
Egyptians, and later the Chinese in the Shang 
dynasty adopted it for making jewellery and 
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Fic. 1—The ‘‘Lost Wax ’’ Process 


objects of art. In the sixteenth century it was 
rediscovered by Benvenuto Cellini, who used it 
for casting bronze, silver and gold. 

Before the 1939-45 war the process was used 
in the manufacture of jewellery, surgical 
appliances, surgical instruments, statues and 
dentistry. 


APPLICATION IN INDUSTRY 


General.—The modern application is a modi- 
fied version of the original Austenal process ; 
it is used either for the mass production of com- 
ponents such as gas turbine blades, or the pro- 
duction of single components, such as the casting 
of a Bakelite die. 

Fig. 1 illustrates the sequence of events in the 
process: the master pattern is first made in 
either hard wood or metal from the design 
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and the wax patterns are produced from it on 
injection machines. Finally, these patterns are 
invested in refractory moulds, the wax is 
melted out, the mould baked and the metal 
component is cast. 

Wax Pattern Dies.—The accuracy, finish and 
speed of manufacture are of great economic 


importance: it is possible to launch a new 
project in four weeks, allowing three weeks for 
the die manufacture and one week for the first 
off-casting. This speed of tool making can 
only be achieved by making the master pattern 
in wood, and relating its shape to a low melting 
point bismuth-tin alloy die by a casting process ; 
the time taken to produce a metal pattern is 
considerably longer. All wax pattern dies are 
not made of metal ; where accuracy is relatively 
unimportant the dies may be made of other 
materials, such as wood, rubber or ethyl 
cellulose. 

Waxes and Other Fusible Materials.—The 
fusible patterns may be made of any material 
which is stable, substantially strong and easy 
to handle at room temperatures, and when sub- 
jected to a temperature of 1000 deg. Cent. 
(1832 deg. Fah.) will disappear, leaving the 
minimum amount of ash. Waxes are the most 
common materials that meet these require- 
ments. Polystyrene, a plastic stronger than 
wax and having a melting point higher than 
most waxes, has been used to a great extent in 
America; injection dies, made from suitable 
steels, are operated by plastic injection 
machines. 

The Wax Patterns.—The various methods of 
manufacture of the wax pattern are dependent 
on the working faces of the pattern. For a 
pattern in which the working face is the bottom, 
as in a label former, where the top and side 
surfaces of the casting may be machined, the 
wax is poured into a moulding box located on a 
master die plate, and subjected to pressure to 
obtain the definition. 

For a pattern in which the four sides are the 
working faces, for example, a punch for a Bake- 
lite die, the molten wax is poured into a bismuth- 
tin die box and pressure applied to the definition. 
In the case where both the bottom, top and 
the four sides are working surfaces the molten 
wax is injected into a bismuth-tin die box 
whose parting line is designed to permit the 
withdrawal of the pattern. The majority of 
wax injection dies are of this type. 

Fig. 2, shows a wax injection machine 
operated by a hydraulic ram, on which both the 
rate of flow of wax entering “he die and the 
ultimate wax pressure can be adjusted. The die 
is first coated with a 
parting medium, such as 
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the die is unclamped and the wax patterns are 
removed. Fig. 2 shows the finished product, a 
cluster of thirteen taper strips, standing between 
the two halves of the die; a duplicate die is 
clamped into the machine. The cycle time for 
small wax patterns is three minutes ; for larger 
patterns the time is five minutes. 

After the wax models have been inspected 
they are built on to wax runners, which are 
usually made by pouring molten wax into 
plaster moulds. The assembly work is done in 
@ wooden jig, using hot plates and dental 
spatulas to join the sub-assemblies. 

The number of wax patterns in one “ set-up ” 
depends upon the size of the mould box, the 
metal capacity of the furnace for casting the 
finished product and the efficiency of the 
‘“‘ set-up ” with a view to obtaining progressive 
solidification. The capacity of the 12kKVA arc 
furnace used is about 80 oz of steel, and, as the 
weight conversion factor from wax to steel is 7, 
ll4}oz is the maximum weight for a wax 
pattern ‘‘ set-up.”’ Progressive solidification is 
very essential, the design of suitable ingates 
and feeding mechanism being of the greatest 
importance. 

Effective facing is ensured by either spraying 
or dipping the wax pattern ; this process also 
removes any air trapped on the surface of the 
pattern. The exact procedure, that is whether 
the pattern is sprayed, dip coated or invested 
with a fine mixture of refractory, is almost 
entirely dependent upon the type of finish 
required on the casting. 

Spraying is done with a standard compressed 
air gun, and the spray is usually a combination 
of a high refractory and a binder. Potter’s 
flint, powdered silica, zirconium silicate are 
some of the most common refractories ; sodium 
silicate and ethyl silicate are often used as 


‘binders. In normal practice the spray coating 


is about 0-004in thick. 

Dipping is done in a suitable container filled 
with refractory particles and a binder liquid 
mixed to a creamy consistency; the wax 
pattern is immersed in the dip for one minute, 
the pattern being kept in motion continually to 
allow the complete removal of air from the 
working faces, drained in a suitable container, 
and finally stuccoed with silica sand to prevent 
quick drying and cracking of the dip coating. 
The sand also has a secondary purpose, in that 
it will key on to the mould which is subse- . 
quently placed around it. 

The Mould Box.—The mould box is a con- 
tainer into which the mould slurry is poured ; 
the base and extension are made of }in sheet 





Fic. 2—Hydraulic Wax-Injection Machine 


drawing, which is given an allowance for con- 
traction. The soft metal die is related to the 
master pattern by precision casting technique, 





* Institution of Mechanical Engineers, January 6th. 
Abstract. 

t Engineer-in-Charge of Precision Casting Shop, 
Metropolitan-Vickers Electrical Company, Ltd, 


tallow or ethyl silicate; it is then closed, the 
two halves being located by conical locating 
pins, and clamped into the machine. A syringe, 
preheated to the same temperature as the wax, 
is filled with wax and placed in the machine, and 
the hydraulic ram injects the wax into the die. 
When the wax has set the syringe is removed, 





Fic. 3—Assembly of Wax Pattern in Mould Boz 


steel as they are removed six hours after the 
mould has set, but as the box itself has to with- 
stand furnace temperatures of 1832 deg. Fah. 
it is of welded construction and made either of 
fin black iron or a heat-resistant alloy, such 
as H.R. Crown Max, Inconel or Hastalloy. 

The base plate locates the wax pattern in 
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relation to the mould box (Fig. 3) and provides 
a water-tight seal. It is important to ensure 
that it is waxed all over so that it can be 
removed easily by melting the wax without 
damaging the mould. The wax runner is 
filleted where it joins the base to provide a strong 
radius on the mould gate. 

The mould box is waxed to the base plate, 
using a brush and hot wax, and the extension is 
similarly jointed to the top of the mould box. 
This extension, which is removed from the 
mould box at the same time as the base plate, is 
waxed on the imside surfaces and is of tapered 
design to facilitate easy withdrawal. 

The Mould.—Moulds made from silica and 
plaster of Paris are satisfactory for casting gold 
and silver alloys having a melting point in the 
region of 900 deg. Cent. (1652 deg. Fah.), but for 
steel alloys with melting points between 
1300 deg. and 1400 deg. Cent. (2372 deg. and 
2552 deg. Fab.) a more refractory mould is 
required. Ethyl silicate, used as a liquid 
binder with silica, alumina and other high- 
grade refractories suitably graded in particle 
size, is suitable ; the hydrolysis of ethy] silicate 
deposits colloidal silica between the mould 
particles to bind them together according to the 
reaction 

Si(OC,H,),-+ 2H,O=SiO, +4C,H,OH. 
The speed of the reaction is governed by several 
factors, including the time, temperature, the 
electrolyte and the catalyst that may be present. 

In practice, a basic oxide is used as a catalyst, 
the electrolyte is hydrochloric acid, and the 
binder liquid is ethy] silicate and water dissolved 
in methylated spirits. 

The mould solids are mixed with the binder 
liquid to form a slurry which is sufficiently fluid 
to allow efficient pouring and efficient lubrica- 
tion between particles as they pack around the 
wax pattern. The mould box is vibrated to 
remove air and to assist in efficient packing. 
The surplus fluid, together with a number of the 
finer particles, rises up into the mould box 
extension, and when the mould has set the 
liquid is poured off and the crumbling mould top 
scraped away. 

After the mould has set for six hours it is 
ready to be stripped ; a gas torch is applied to 
the base and extension to melt the wax skin 
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Only 85 per cent of the wax is recovered by 
this process; some will be retained on the 
mould surface by surface tension and some will 
soak into the mould. To remove completely all 
traces of wax from the mould it is necessary to 
heat it to a temperature of 1000 deg. Cent. 
(1832 deg. Fah.) for two to four hours, depending 
on the size of the mould. 

The rate of change of temperature in the 
mould must necessarily be slow, as the mould is 





Fic. 4—Clamping the Mould on to the Furnace 


a poor conductor of heat; otherwise it will 
crack owing to differential expansion. It is 
baked in a conveyor furnace, being placed in 
the cold end at a temperature of 250 deg. Cent. 
(482 deg. Fah.), and gradually heated up to 
1000 deg. Cent., which is the temperature in the 
baking zone ; a mould 6in by 8in by 10in might 
take five hours to reach a temperature of 1000 
deg. Cent. The baking atmosphere should be 
oxidising so that any residual wax will first 
burn to leave the mould charged with carbon, 
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The metal temperature can be determined to 
within +10 deg. Cent. by a platinum-rhodium 
coupled encased in a silica sheath dipped into 
the molten metal. 

The furnace is designed so that the mould can 
be clamped to the top face of the furnace with 
the pouring hole in alignment with the mould 
gate (Fig. 4). 

When the mould has been poured air pressure 
between 2 lb and 10 lb per square inch may be 
applied to force the metal into the mould 
cavities. 

The speed at which the metal enters the mould 
is controlled by the pouring angle of the furnace 
and by the speed at which the furnace is tipped, 
This pouring speed is often very critical, since 
turbulence may occur if the pouring is done too 
quickly or cold laps may run and the definition 
be lost if the speed be tooslow. The crucible ig 
designed to give the essentials of Durville 
pouring, the air displaced by the metal being 
free to rise back into the crucible. 

When the furnace has been tipped the mould 
is removed with tongs. 

A higher productivity can be obtained with 
an induction furnace, as the speed of melting 
is greater. This type of furnace also has addi. 
tional advantages in that the observation is 
better, the slag and scum can be raked from 
the surface before pouring, and any raw material 
such as machine shop bar ends or swarf may be 
used. 

Final Operations —When the mould is cold 
the casting is knocked out, shot blasted, cut off 
on an abrasive saw, fettled, inspected and, if 
required, radiographed. 

Since all castings are processed through an 
abrasive saw it is essential that the wax set up 
is designed so that the individual components 
can be cut off by the saw. For example, if four 
components are jointed symmetrically around 
the feeder bar, it may be impossible to find 
clearance for the saw blade; a design which 
places three symmetrically and the fourth, say, 
lin below the other three would be advan- 
tageous. 

There is no better guide to the production of 
sound castings than the radiograph. It will 
show the presence of trapped gases due to 
imperfect venting, blowholes due to gases 
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Fic. 5—Miscell 





between the metal and the mould, and the base 
and extension can then be removed. 

Moulds are usually dried for one or two days ; 
twenty-four hours is sufficient time for a small 
6in cube, whereas a larger mould—say, 6in by 
8in by 10in—would require at least forty-eight 
hours. To assist the speed of air drying the 
temperature should be between 30 deg. and 
40 deg. Cent. (86 deg. and 104 deg. Fah.). 

The wax can be recovered by heating the 
mould box and its contents in an electric oven, 
thermostatically controlled between 105 deg. 
and 110 deg. Cent., with a specially shaped 
oven floor to collect the wax, which then flows 
down a tube provided through the bottom of the 
oven and is collected in a receptacle placed 
under the oven. This wax can be filtered and 
used again. 


Castings for which Casting is Cheaper than Machining 


and subsequently the carbon will burn to form 
carbon monoxide and carbon dioxide. 

The mould after baking will be porous ; it is 
the self-venting properties of a mould which 
enable so much successful gravity casting to be 
done in a “lost wax” foundry. The residual 
ash from the wax will have little direct effect on 
the surface condition of the casting, but it will 
reduce the porosity of the mould, which will 
cause small dimples in the surface of the 
casting. 

Casting.—A 12kVA indirect furnace is the 
simplest form of melting unit; it consists of a 
metal shell containing a crucible and suitable 
insulation. The capacity of the furnace is 
between 2lb and 5\lb; the throat diameter is 
#in, and the metal charge is #in diameter bar in 
2in lengths. 


(a) Gas Turbine Blade. 
Fic. 6—“ Lost Wax" Castings 


(b) Switchgear Spanners 


dissolved in the molten metal, and porosity 
resulting from non-progressive solidification. 


PROPERTIES AND Uses or “Lost Wax” 


CasTINGs 


The surface finish obtainable on a “ lost 
wax’ casting is one of its strongest selling 
points; such a casting can be polished direct 
without using an emery roughing wheel. 

The accuracy of the castings can in most 
cases be held to within +0-003; on small 
components tolerances of +0-0005 are possible. 

If the set-up is designed for progressive 
solidification, a high degree of metallurgical 
soundness is obtainable, but a casting is not as 
metallurgically sound as a forging. Comparisons 
made between castings and forgings in a chrome- 
molybdenum steel show that the forging has a 
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tensile strength of 60 tons per square inch, with 
an elongation of 22 per cent, whereas the casting 
has a tensile strength of 52 tons per square inch 
with an elongation of 17 per cent. The dis- 
crepancy is due to the oxide films and micro- 
rosity in the cast structure. The metal- 
jurgical soundness of the surface of a casting 
can be checked with either a magnetic or 
fluorescent crack detection apparatus. 

The “ lost wax ”’ process finds an application 
in cases where (a) the metal is unmachinable, 
such as in stellite taper strips and knife-edge 
pearings ; (b) the shapes of the components are 
unmachinable ; (c) production by other methods 
js uneconomical; and (d) the production of 
prototypes by other methods takes too long. 

The majority of “lost wax” castings come 
into category (c); they would be expensive to 
make in the machine shop either because the 
metal is too hard, as in the case of a Nimonic 
gas turbine blade, or else because the job is 
multi-operational. 

An example of category (d) is the gas turbine 
compressor blade, shown in Fig. 6. Two 
methods were available for its manufacture ; 
it could be made either as a pressing in precision 
steel dies or as a “ lost wax ”’ casting; by the 
first method the time to produce the prototype 
would be four months, by the “ lost wax ” pro- 
cess the time was reduced to six weeks. The 
fastest completion of any order was the two 
switchgear keys, shown in Fig. 6, which were 
dispatched five days after the order was placed. 

Tool Costs.—The tool cost in “lost wax ”’ 
casting is relatively low compared to the costs 
involved in alternative methods of manufac- 
ture. In a@ machine shop it may be necessary to 
design tool fixtures when dealing with a mass- 
production project ; in a precision pressing it 
will be necessary to manufacture a number of 
steel dies, but in “ lost wax ” casting the die cost 
is functional with the number of castings 
required. Recent developments have shown 
that wax injection dies can be made in plaster of 
Paris for twenty castings or less. In this case 
the cost of the die is about £5. For the pro- 
duction of more than twenty castings a 
bismuth-tin die is required which might cost 
£50. (The author has no precise knowledge as 
to the maximum number of wax models which 
can be made in one bismuth-tin die, but it is 
known that 5000 models have been made, and 
there is reason to suppose that, if a reasonable 
amount of care is taken by the operator this 
figure might exceed 10,000.) 

Among the metals which have been cast 
successfully by the ‘lost wax” process are 
Nimonic 80, Nimonic 75, the stellites, H.R. 
Crown Max, S.80, chrome-molybdenum, } per 
cent molybdenum, F.C.B., aluminium alloys 
and brass. ; 


Economics or ‘‘ Lost Wax”’ CasTING 


The accurate processing of “ lost wax ” cast- 
ings is of primary importance since the produc- 
tion of cheap castings is necessarily dependent 
upon the reduction of the scrap percentage. On 
the production of gas turbine blades it has been 
possible to mass-produce blades varying in size 
from 8%in to 4in with a scrap of less than 30 per 
cent; this has been achieved by process 
development, largely based on the analysis of 
defective castings. It seems possible that the 
scrap percentage can be reduced further, and it 
would not be unreasonable to expect the scrap 
on blades to be below 10 per cent in two years’ 
time. 

The casting of blades is more difficult than 
the average component which might be required 
by the commercial market because they are not 
designed as castings, the ratio of volume to 
surface area is a minimum, they present a com- 
bination of thick and thin sections, and the 
metallurgical soundness requiréd on radiograph 
and crack detection is very high. 

On castings other than blades the scrap per- 
centage approximates to 20. 

The present cost under development con- 
ditions amounts to 30s. per pound for steel 


castings. 
CoNCLUSION 


It may be considered that the cost of “‘ lost 
wax ”’ casting is high and that the future must 
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necessarily be restricted on this account, but 
only when the process has become accurately 
stabilised can there be any effective solution to 
economical manufacture. This can be effected 
by process simplification ; at present there are 
twenty-five different stages in manufacture. 
The application of mechanisation and motion 
study, as in any multi-operational process, will 
have a great effect in reducing the costs. 

Thus it is not inconceivable that the cost of 
“ lost wax ”’ castings will have dropped to 10s. 
per pound within the next five years. 


————+.—___ 


A Prefabricated Footbridge 


WE have received from Stewarts and Lloyds, 
Ltd., Brook House, Upper Brook Street, 
London, W.1, details of a prefabricated tubu- 
lar steel footbridge which has recently been 
installed to give access to the valve tower at 
the Scout Moor high-levsl reservoir in Lan- 


cashire. This reservoir is situated in exposed © 
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adopted only in order to increase the lateral 
rigidity of the bridge in the special circum- 
stances. 


Industrial Goggles 


In the engraving below we illustrate two 
models of a new design of industrial goggle 
now being made by the R.F.D. Company, Ltd., 
of Godalming, Surrey. For these goggles 
there has been developed a form of ventilation 
which, whilst providing a free circulation of 
air between the eye-cup and the lens to keep 
the wearer’s eyes cool, gives complete protec- 
tion against all normal industrial hazards. 

Ventilation is provided by a narrow channel, 
wide enough to permit a free flow of air across 
the front of the eye-cup, which is formed 
between the lenses and the periphery of the 
eye-cup. The entry of particles and moisture 
through the channel is prevented by an exten- 





ACCESS 


moorland terrain to the south of Rawtenstall 
and has a top water level of 1183ft O.D. 
Access to the reservoir is confined mainly 
to footpaths, and only under favourable 
weather conditions can motor transport reach 
the site over a moorland track, a distance of 
2} miles from the nearest public road. 

The original access bridge to the valve tower 
was of a bowstring girder construction having 
a clear span of 64ft. This bridge was erected 
at the time of completion of the reservoir 
embankment in 1910, when adequate transport 
facilities for plant and materials existed in the 
form of a railroad to the site. Due to the 
corrosive atmospheric action and exceptionally 
high wind velocities, the bridge developed a 
permanent horizontal deflection of 6in at 
midspan, and in 1947 it was deemed imperative 
to replace it. A prefabricated design of bridge 
whose component parts were easily transport- 
able over difficult ground and which were, in 
addition, simply and speedily erected on the 
site, was considered to be the ideal replacement 
under the conditions prevailing, and the 
‘‘ Brook” tubular steel footbridge manufac- 
tured by Stewarts and Lloyds, Ltd., was chosen. 

The six bridge sections were conveyed by 
motor transport in single units to within 250 
yards of the site and man-handled for the 
remaining distance. As no crane was available 
on the site, the replacement bridge was installed 
over the decking of the existing bridge, which 
was removed after completion of the new 
bridge. The whole operation was carried out 
without any special lifting gear or appliances 
and depended on the simplest mechanical 
aids. In view of the high winds encountered, 
it was considered advisable to erect a pier at 
midspan, so that the replacement bridge is a 
two-span structure. This procedure has been 





BRIDGE TO VALVE TOWER 


sion of the lenses beyond the periphery of the 
eye-cup and an inwardly projecting flange on 
the forward edge of the lenses. The sides of 
the eye-cups are not perforated. 

These goggles are made of splinter-proof 
acid resistant plastic materials, which are 
also impervious to moisture. They are held 
in place by flexible plastic headstraps with 





VENTILATED INDUSTRIAL GOGGLES 


non-slip adjustable buckles. The eye-cups 
are shaped to fit to the contours of the face 
and are “cushioned” to give extra comfort 
and seal the eyes from perspiration and other 
moisture. The lenses are fastened by clips and 
can be easily replaced. 

Welders’ goggles of this design, a pair of 
which is shown in the upper part of our illus- 
tration, carry filter glasses and cover glasses 
in a ring fitted with a flange. to exclude light 
from the air channel. A special design of the 
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goggles has been developed for those who wear 
spectacles and can be worn over any normal 
type without loss of comfort or safety or imped- 
ing the vision. 


————— 


A Continuous Mining Machine 


Dvurine the Christmas holidays a Joy 
Sullivan “‘ Continuous Mimer”’ purchased from 
the United States by the National Coal Board, 
was installed at Donisthorpe Colliery, in Derby- 
shire. This machine is stated to be capable of 
mining 2 tons of coal a minute under American 
mining conditions and has been installed by 
the Board for experimental purposes. It 
arrived in this country in October last and in 
the photograph reproduced herewith is shown 
assembled for demonstration purposes at the 
pithead. 

The machine is mounted on crawler tracks, 
driven by 7} h.p. electric motors designed to 
give it @ travelling speed of 35ft per minute. 
At the front is a ripper head 30in wide and carry- 
ing six chains, each of which has projecting from 
it twenty replaceable picks. The chains are 
driven by two 65 h.p. electric motors, through 
multiple-dise clutches, reduction gears and a 
main driving-shaft, at each end of the head. 
Coal removed by the picks is carried back on 
the head and deposited on an intermediate 
conveyor. This ‘conveyor deposits the coal into 
a hopper, whence it is removed by a second or 
rear-end conveyor. Both the ripper head and 
the rear-end conveyor can be swung through 
an are of 45 degrees on either side of the machine 
by means of hydraulic jacks. The head is 
pivoted on the machine frame and through 
hydraulic jacks its front end can be dropped to 
5in below the floor level and raised to cut up 
to 66in above. The head, together with the 
intermediate conveyor, can be advanced or 
retracted over a distance of 18in on the frame 
of the machine. 

In the cycle of operations the machine is 
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width of coal face, which can be up to about 
17ft wide, in front of the machine has been 
removed. The machine is then driven for- 
wards on its tracks for 
the next cycle of opera- 
tions. 

Dust is controlled by 
means of water-spray 
nozzles, which are situ- 
ated in the ripping 
head, and automatic. 
ally come into operation 
when the head is ex- 
tended. The controls 
are grouped at the 
operator’s station on 
one side of the machine 
and immediately in 
front of this station 
a double-acting roof 
jack is fitted on each 
side of the machine. 
These jacks can be used 
to fit supports for the 
roof and protect the 
operator. 

It is pointed out 
by the makers that 
coal is broken, rather 
than cut out, by the 
picks, as the head is forced in an upwards 
direction with considerable pressure. 


_ 


A Narrow-Gauge Diesel 
Locomotive 


A SMALL 72 h.p. diesel locomotive, which has 
been designed for standardised production, is 
now being manufactured by the Hunslet Engine 
Company, Ltd., of Leeds. It is particularly 
intended for service on industrial and narrow- 
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first moved forwards on its crawlers to the 
coal face with its ripping head and intermediate 
conveyor retracted and the head swung round 
to one side. With the cutter chains rotating 
the head is driven forwards its full stroke of 
18in into the bottom of the coal face. At the 
limit of the penetrating cut the head elevating 
jacks are brought into operation to raise the 
head to the required height, whilst the cutter 
chains loosen and remove the coal. At the 
end of this movement the head is retracted 
and lowered and then swung sideways the 
necessary distance ready for the next pene- 
trating cut into the base of the coal seam. 
Cutting cycles are repeated until the’ desired 


gauge lines from lft 11fin to 3ft 6in gauge, 
and where rail weights are as light as 20/22 lb 
per yard. The overall height can be varied 
between 7ft 6in and 5ft 6in and the overall 
length is just over 12ft. 

The locomotive is driven by a Meadows 
four-cylinder engine mounted directly on the 
frame and rated at 72 b.h.p. at 1800 r.p.m. 
Drive is transmitted through a friction clutch 
and cardan shaft to a preselector gearbox. 
From the final or reversing shaft, the drive is 
taken through chains to the two axles. At 
rated engine the gearbox provides track 
speeds of 44, 64, 10-and 153 m.p.h., with corres- 
ponding tractive efforts of 5170, 3550, .2290 


Jan. 20, 1950 


and 1500 lb, the factor of adhesion being 4-0 
tol. 
The locomotive is built up round a heavy 
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fabricated plate frame structure, having exten- 
sions at the trailing end to take the brake 
cross shaft, and adjustablerods to take the thrust 
reaction from the axleboxes. The ends of 
overhung laminated springs supporting the 
axleboxes bear directly on the underside of the 
main frame members without the use of links 
or pins. 

The steel-tyred wheels are 24in diameter, 
and the short. wheelbase of 3ft 64in, enables 
the unit to negotiate curves of 40ft radius 
when hauling if the movement permitted 
to the wagon drawgear is sufficient. A hand. 
brake applies blocks on all wheels, and there is 
sanding gear for both directions of travel, the 
sand being given a good drop from boxes 
embodied in the bonnet. 

As can be seen from the photograph on this 
page, which shows the locomotive from the 
driving cab end, the controls and instruments 
are simple and well arranged for effective work- 
ing. These controls consist of a forward and 
reverse lever, a selector lever, clutch pedal, 
throttle handle, sanding levers and engine 
tachometer. Front and rear electric lighting is 
standard equipment. The cab can be left 
open at the front and rear or it can be fitted 
with “ Perspex ” screens. 





A Soluble Oil 


A NEw soluble oil with wide application in 
metal cutting, wire working, wire drawing, deep 
drawing and tube drawing has just been placed 
upon the market by C. C. Wakefield and Co., 
Ltd., 46, Grosvenor Street, London, W.1. This 
oil was originally developed to overcome war- 
time materia] shortages, when the metal working 
industry was faced with the problem of making 
chain-link fencing from black wire instead of the 
galvanised wire that had been previously 
employed. The manufacturing process involved 
bending and winding the wire upon a flat 
mandrel. In this process the helix of wire 
had to be slid along the mandrel, and_ it 
was found impossible to lubricate the scale- 
coated black wire with the special soluble oils 
that had been successfully applied to the 
galvanised wire. 

The problem was solved by a research team 
working in the Wakefield laboratories, which 
evolved a new type of soluble oil embodying the 
principle of a suspension of water-insoluble 
metallic compounds in oil-in-water emulsions. 
A programme of research into deep drawing and 
drawing compounds was instituted, and when 
the new soluble emulsion was tried against a 
number of drawing compounds it was found to 
show a lower punch load for the rate of draw: 
than the other fluid compounds tested. 

The makers state that for metal cutting the 
new soluble can be used for many operations 
where hitherto the superior lubricating qualities 
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of neat oils have rendered them essential. For 
machining tough alloy steels it is used in a 
3 to 1 to 10 to 1 concentration, and mild 
and low-carbon steels can be machined with 
much lower concentrations than with ordinary 
soluble oil. But it is pointed out that where 
finish and tool life are more important than the 
economy of the fluid the normal concentrations 
should be employed. 

The oil, named ‘ Solubriol V.G.,”’ is claimed 
to have great stability. It can be used in 
concentrations as high as 25 per cent in water 
without the risk of inversion from an oil-in- 
water emulsion to a water-in-oil emulsion. It 
can also be diluted almost indefinitely, provided 
that, when the water is hard and the dilution is 
low, } lb washing soda is added to 10 gallons of 
water and allowed to dissolve completely before 
the oil is added. The corrosion-preventing 
properties of the soluble are stated to be 
excellent and that even in high concentrations 
it is said to have no harmful effects on the skin. 





Continental Engineering News 


Underground Railway at Lisbon (Portugal) 
It was decided some time ago to 
build an underground railway in the Portuguese 
capital. A contract, involving the construc- 
tio and the management for seventy-five 
years, of this railway, between the Lisbon 
City Council and the Sociedade Metropolitano 
de Lisboa, has recently been signed. The first 
three lines will be completed within eight years. 
The stations, which will be spaced at distances 
varying between 1650ft and 2600ft, will be 
provided with lifts when the depth of the 
excavation exceeds 30ft. The trains will have 
a speed of 373 m.p.h. At the end of the seventy- 
five-year period, the underground railway 
will become the property of the Lisbon City 
Council. The Society will be paid for all new 
installations during the last twenty-five years 
of the contract. 


An Underground Railway at Rome 

Before World War II the Italian 
Government decided to hold an international 
exhibition at Rome, in 1942. The programme 
of works included the construction of an under- 
ground railway from the main railway station 
to La Magliana, the proposed site of the exhibi- 
tion, a distance of some 64 miles. Works have 
now been resumed for the construction of this 
railway according to the pre-war programme. 
The new line will have two tracks running 
below the street level at first, while an overhead 
line will be built on the remaining part of the 
line. There will be seven stations (including 
both termini) and the average number of pas- 
sengers is estimated at 30,000 per hour. 


Drilling Survey in Sweden 

A further government grant of 735,000 
Swedish crowns (£500,000) has been requested 
by the Swedish Geological Survey for continued 
drilling for salt and oil in Skane, South Sweden. 
In the course of the drillings now under way 
near Svedala, a depth of 3150ft was reached. 
It is expected that the salt-water bearing sand- 
stone will be found at a depth of about 4000ft. 
The Survey recommends continued drilling to 
a depth of 6500ft, which would prove the exis- 
tence or absence of salt water at a greater 
depth, and reveal whether these strata are 
oil bearing. 


Hydraulic Works in Portugal 

The Belver hydro-electric plant on the 
Tagus, now under construction for the Society 
Hidro-Electrica Alto Alentejo, is being built to 
the design of the Swiss Professor, A. Stucky. 
The dam will be equipped with twelve special 
Conrad Zschokke double gates measur- 
ing 55ft by 47ft, and the power-house 
will contain four vertical turbines each of 
11,000 h.p. A navigation lock 230ft by 36ft, 

will eventually be built on the left-hand bank. 
Other works are being carried out with the 
object of regulating the Lis River to ensure 
protection against floods, and to irrigate about 
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5000 acres of ground. The scheme provides 
for the construction of 33 miles of longitudinal 
dykes, 23 miles of high water drainage canals, 
and 88 miles of low water drainage canals, 
274 miles of irrigation canals and 14 miles of 
sea walls, 


Waterway Construction in Belgium 


Among works included in the Belgian 
Highway Board’s programme of construction is 
the canal between Nimy and Blaton, which is 
being built to improve water connections be- 
tween the industrial towns of the Borinage 
Region. The canal will be 13 miles long, 
78ft to 96ft wide and 8ft deep. Its construction 
was started in 1938 and at the outbreak of the 
war about 80 per cent of earthwork was com- 
pleted. At the present time the section Nimy- 
Baudour is completed, including the erection 
of five highway bridges, one railway bridge, 
and various other engineering structures. 
The bridges on this section include two Vieren- 
deel steel bridges, 230ft and 200ft long, two 
concrete bridges, 90ft and 144ft long, and a 
steel railway bridge, 260ft long. Considerable 
mechanical equipment is being utilised by the 
contractors, the S.A. Socol. Works are advanc- 
ing satisfactorily, and it is hoped that by the 
end of 1951 about 60 per cent of the canal will 
be completed. 

Railway Electrification in Belgium 

The electrification of the Belgian 
railway network is steadily proceeding. On 
November 29th Monsieur Segers, Minister of 
Communications, opened to traffic the elec- 
trified Brussels-Charleroi line, a distance of 
35 miles. Electric current is supplied by 
existing power stations and there are three 
3000kW sub-stations at Brussels, Baulers 
and Charicroi. In addition to twenty-six 
electric locomotives, there will be twenty-five 
railcars in service on the electrified lines. 

The engineering structures on the newly 
electrified lines includes some large concrete 
retaining walls as well as twelve bridges and 
subways. Two level crossings at Marchienne- 
Est have been eliminated. The introduction 
of electric traction on the Brussels-Charleroi line 
has necessitated the four-tracking of a section 
of the line between Luttre and Charleroi. 
Several steel bridges had to be built, and 
among them were two over the Charleroi 
Canal 95ft and 102ft long, respectively, 
and one over the River Sambre, about 200ft 
long, weighing 530 tons. The cost of the new 
main line amounted to 1550 million Belgian 
francs. 


Reconstruction of the Bridge Over the 
River Po at Mezzanacorti 


The bridge over the River Po at 
Mezzanacorti (Italy), an iron structure of the 
continuous girder type, with two bays 
each of 1220ft, was destroyed during the war, 
and in 1945 the damaged structure was tem- 
porarily repaired. The construction of a new 
structure of modern design consisting of ten 
independent spans each 244ft long, has been 
carried out. Newspans were built upon a 
timber service bridge, situated downstream of 
the old structutfe and then moved in the 
transverse direction. These steel spans weighed 
about 920 tons each, and new and old girders, 
rigidly assembled, were placed on rollers and 
moved @ distance of 33}ft by means of winches 
to their final position. 


Suez Auxiliary Canal 


A loop-shaped auxiliary canal, 64 
miles long, to relieve traffic, is to be dug by a 
group of Dutch and French contractors to 
relieve shipping in the narrowest part of the 
Suez Canal. The Suez Canal Company has 
awarded the contract, which is to cost approxi- 
mately 22 million guilders, to the Amsterdam 
Ballast Company, and a combination of 
French contractors. The new canal, 490ft 
wide at the surface and 200-230ft at 


the bottom, will be constructed east of the 
Suez Canal in a desolate desert area, and will 
be parallel to the Suez Canal, between El 
Kantara and El Ferdan. The work will start 
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at El Balah, halfway between El Kantara and 
El Ferdan. 

The work will involve the moving of some 
16 million cubic yards of sand, and for it there 
will be used five large excavators, six draglines, 
apd ten bulldozers. The excavators will be 
used to dig away the sand above the ground- 
water, for final removal by means of conveyor 
belts. The remaining soil will be removed 
by means of dredgers and sand pump dredgers. 
The construction of the new canal is already in 
progress. 





Personal and Business 


Tue ArrscrEw Company, Ltd., announces that 
its title has been changed to The Airscrew Com- 
pany and Jicwood, Ltd. 

Tue Ministry or Transport, Berkeley Square 
House, London, W.1, states that its telephone 
number is now Mayfair 9494. 

Tae SourH WestEeRN Exvecrriciry Boarp has 
appointed Mr. W. R. Rowe, A.M.I.E.E., as commer- 
cial officer for the Cornwall sub-area. 

Mr. J. G. Broz has been appointed sales manager 
of the Four Cycle Diesel Engine Department, Nord- 
berg Manufacturing Company, Milwaukee, U.S.A. 

Tue British InstiruTtE oF MANAGEMENT has 
changed its address to Management House, 8, 
Hill Street, London, W.1 (telephone, Grosvenor 
6000). 

Tuos. FirtH anp JoHN Brown, Ltd., states 
that an agreement has been made whereby its 
interest in the engineers’ tools business is to be sold 
to John Brown and Co., Ltd. 

Mr. A. B. Luoyp has been appointed sales direc- 
tor of F. H. Lloyd and Co., Ltd., Wednesbury, 
and of its two subsidiaries, Lloyds (Burton), Ltd., 
and Parker Foundry (1929), Ltd. 

CotoneL J. A. Davies, A.M.I.Mech.E., works 
director of the British Tabulating Machine Com- 
pany, Ltd., has been appointed a member of the 
Stevenage Development Corporation. 

WESTINGHOUSE BRAKE AND SIGNAL COMPANY, 
Ltd., states that Mr. J. Griffith Hall, secretary, 
and Mr. Mervyn W. Shorter, sales manager, have 
been appointed directors of the company. 

Mr. L. W. Derry, M.Sc. (Tech.), F.I.M., has been 
appointed head of the metallurgy department of 
Battersea Polytechnic, London, 8.W.11, in place of 
Dr. W. A. Naish, who has retired from that position. 

E. K. Coz, Ltd., and Exco-Ensign ELEcTRIC, 
Ltd., have concluded an: agreement with Thorn 
Electrical Industries, Ltd., for close technical and 
manufacturing co-operation in the electric lamp and 
lighting fields. 

Mr. H. Bettman, M.1.Mech.E., formerly chief 
mechanical engineer Of the India Store Depart- 
ment, has joined the ‘engineering staff of Ferrum 
(England), Ltd., Stafford House, 43, Norfolk Street, 
London, W.C.2. 

Mr. W. L. Drummonp has been appointed 
London sales manager of Sentinel (Shrewsbury), 
Ltd. He will take up the appointment on February 
lst with offices at Victoria Station House, S.W.1 
(telephone, Victoria 9201). 

METROPOLITAN-VICKERS ELECTRICAL COMPANY, 
Ltd., announces the appointment of Mr.. H. C. 
Young, M.I.Mech.E., M.I.E.E., as superintendent 
of the erection department in succession to Mr. 
A. W. Clarke, who has retired. 

Lonpon Mipitanp Recion, British Raiiways, 
announces the following appointments: Mr. R. 
G. Booth, district engineer, Leeds; Mr. A. L. 
Owen, district engineer, Bradford ; Mr. E. Morgan, 
senior research engineer, Derby. 

Mr. C. K. F. Hacug, M.1I.Mech.E., has been 
appointed deputy chairman of Babcock and Wilcox, 
Ltd., in place of Sir Archibald McKinstry, who has 
resigned the office at his own request, but who 
remains a director. Mr. Hague will continue to 
act as managing director of the company. 

Tue Ministry oF Civim AVIATION announces the 
appointment of Air Vice-Marshal Simpson, Aero- 
drome Commandant at Northolt Airport, as Divi- 
sional Controller, London and South Eastern 
Division, in succession to Air Marshal Sir Roderick 
Carr, whose contract of service expires on January 
31st. 

Mr. F. B. RicHarDs has resigned the chairman- 
ship and retired from the board of the Woodall- 
Duckham Vertical Retort and Oven Construction 
Company (1920), Ltd., which is the operating com- 
pany of the Woodall-Duckham group. e will 
continue to serve as chairman of Woodall-Duckham, 
Ltd., the holding company. Mr. T. C. Finlayson 
has succeeded Mr. Richards as chairman of the 
Woodall-Duckham Vertical Retort and Oven Con- 
struction Company (1920), Ltd. 








The T.U.C. Wages Policy 


As recorded in these notes in our last 
issue, a conference of executives of unions 
affiliated to the Trades Union Congress was held 
in London on Thursday, January 12th, to dis- 
cuss the recommendations concerning wages 
policy which the T.U.C. has recently made.+ A 
statement about the conference was issued at 
the end of last week by the Trades Union 
Congress, which says that the 1600 delegates 
attending the meeting were representative of 
“* practically all the 187 affiliated unions.” 

In opening the discussien, the General 
Secretary of the T.U.C., Mr. H. Vincent Tewson, 
said that the General Council was not asking 
unions to adopt a new policy, but was seeking 
more resolute adherence to a course of action 
which the Bridlington Congress had endorsed, 
namely, continued restraint in bringing forward 
wage claims. The General Council freely 
acknowledged the responsibility of affiliated 
unions to operate wages policy, but, Mr. 
Tewson asserted, in the prevailing economic 
circumstances, the General Council had a duty 
to give a lead to the trade union movement on 
general principles. Three guiding principles 
suggested by Mr. Tewson were that the right 
of collective bargaining must be maintained ; 
that the Government must not impose wages 
policy in industries in which it was not a party 
to collective bargaining, and that the existing 
machinery of collective bargaining must be 
preserved. To those principles, Mr. Tewson 
remarked, could be added the proposal that the 
machinery of industrial negotiations should 
increase in tempo rather than stagnate, 
Mr. Tewson agreed that some flexibility was 
necessary to meet the essential cases of very 
low-paid workers, for whom attempts should be 
made to establish mcentive schemes. But even 
there, he urged, restraint must be observed. 

Mr. Tewson went on to explain that what 
the T.U.C. General Council was seeking was 
that wage rates and not earnings should be held 
stable, not merely during a slight rise in prices, 
but also in the event of the price index falling. 
That was a policy which the trade union move- 
ment should accept uniformly and loyally to 
help the nation through its difficulties and 
anxieties. At the same time, Mr. Tewson 
continued, the General Council was to intensify 
the campaign for increased efficiency in industry. 
In that connection, the General Council was 
convinced that total earnings could be increased 
side by side with productivity, at lower costs, 
if wages were related to output. Sooner or 
later, Mr. Tewson declared, it would be realised 
that unions would have to consider the whole 
question of their wages structure. 

After full debate, the General Council’s 
report and the policy which it advocates were 
endorsed by 4,263,000 votes to 3,606,000. 


Iron and Steel Production 


Production in the British steel industry 
during the month of December averaged 
291,400 tons of ingots and castings a week, and 
was thus running at an annual output rate of 
15,153,000 tons, compared with an annual rate 
of 14,678,000 tons in December, 1948. It 
should be noted that last month’s steel output, 
which was naturally affected by the Christmas 
holiday, was at the highest rate ever achieved 
in the month of December. Pig iron output 
averaged 185,700 tons a week, which meant an 
annual production rate of 9,659,000 tons. In 
December, 1948, the annual production rate 
was 9,150,000 tons. 

Now that the figures for December are avail- 
able, the British Iron and Steel Federation has 
made an announcement about production in 
the year 1949. The total output of pig iron 
was 9,498,500 tons, compared with 9,276,400 
tons in 1948, and of steel ingots and castings, 
15,552,900 tons, compared with 14,876,600 tons 
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in 1948. Steel production last year therefore 
was not only the highest ever reached in the 
industry, but it also exceeded the upper limit 
of the target set by the Government of 
15,250,000 to 15,500,000 tons. The output, 
the Federation says, was much in excess of any 
pre-war figure being 5,155,000 tons—or 50 per 
cent—greater than in 1938. 


British Overseas Trade 


During last week-end some provisional 
figures about Britain’s overseas trade in 
December were issued by the Board of Trade. 
They show that exports of United Kingdom 
goods during the month were valued at 
£153 800,000, bringing the provisional total for 
the whole of 1949 to £1,784,600,000, or 13 per 
cent above the 1948 total. The daily rate of 
exports in December was slightly lower than 
in November, and re-exports were provisionally 
estimated at £4,700,000, making a total of 
£58,600,000 for the year. 

The provisional figure for the value of imports 
in December was £195,400,000, which makes 
the total for the year £2,272,600,000. On that 
basis, the excess of imports over exports last 
year was £429,308,000, a sum £2,200,000 less 
than in 1948. The excess of imports over 
exports in the fourth quarter of last year 
was £105,600,000, compared with £62,900,000, 
£134,200,000 and £126,600,000 in the first, 
second and third quarters respectively. 

The Board of Trade adds that the value of 
December exports from the United Kingdom 
to the U.S.A. and Canada amounted to about 
£7,200,000 and £7,600,000, figures that were 
much the same as those recorded for November. 

British Engineering Exports 

The annual report of the Engineering 
and Metals Section of the Manchester Chamber 
of Commerce, which was presented at the annual 
meeting on January llth, expresses the view 
that ‘‘ superimposed on all the problems which 
face the metals and engineering industries on 
the home front, export trade conditions have 
inflicted many new anxieties.” The report 
says that, whilst the world demand for capital 
equipment of all kinds is far from satisfied, 
many countries find it necessary to curtail 
their imports by licensing and currency control, 
and in the result the efforts of British manu- 
facturers and exporters to expand their business 
in such markets are largely frustrated. The 
present system of bilateral trading which 
governs so much of world trade on a quid pro 
quo basis may be the right temporary expedient 
in the unbalanced state of many national 
economies. The report claims, however, that 
to Britain, with her prime dependence on a 
world-wide import and export trade, the per- 
manent solution for redressing the balance can 
only be found in a return to a multilateral 
system over the widest possible area. 

Later, the report makes the general admission 
that neither U.S.A. nor Canada is an easy 
market to enter. In other words, British 
engineering firms must be prepared to divert 
an ever-increasing proportion of their time and 
energies to studying conditions in those 
countries and overcoming many problems 
before they can hope to develop exports— 
especially in the U.S.A.—at a rate anything 
like comparable with those to their “ tradi- 
tional’ markets in the post-war pattern of 
export trade. The main conclusion reached 
in the report is that, desirable as it is to increase 
engineering exports to U.S.A. and Canada, the 
utmost care is required to ensure that the 
expansion is achieved by a long-term progressive 
policy which will not disrupt the highly 
important commercial connections in other 
parts of the world. Those connections, it 
is argued, are not only essential to the engineer- 
ing industries, but they reflect and maintain 


in large measure the prestige of British industry 
and commerce in territories where post-war 
conditions, political and economic, threaten to 
change the traditional ties with this country. 


Employment and Unemployment 


The Ministry of Labour’s latest report 
on the employment situation in Great Britain 
was issued on Tuesday last. It relates to 
November, 1949, during which month the total 
working population increased by 60,000 (16,000 
men and 44,000 women) to 23,384,000, of which 
number 22,307,000 were reckoned to be in civil 
employment. 

In the country’s basic industries, 4,249,000 
people were employed at the end of November, 
the principal changes during the month being 
in transport and communication and agricul- 
ture, in which industries less people were at 
work than in October. For the first time in 
many months, manpower in the coalmining 
industry at the end of November showed no 
change from the preceding month, there being 
709,000 wage earners on colliery books. In 
the manufacturing industries the principal 
manpower change in November was in the 
group classified by the Ministry as Metals, 
Engineering and Vehicles. At the end of the 
month the total employed in that group was 
3,929,000, or 17,000 more than in October, 
Manpower engaged in building and contracting 
declined by 10,000 to 1,488,000 in November, 
and the number engaged in the distributive 
trades increased by 32,000, both of which 
changes the Ministry regards as seasonal. 

The unemployment figures included in the 
statement show the position on December 5th, 
when there were 330,336 people registered as 
out of work, compared with 323,609 on 
November 14th. The December figure, tke 
Ministry says, represents about 1-6 per cent 
of the total employees insured under the national 
insurance schemes. It included 232,985 men 
of eighteen and over, 4615 of whom were 
temporarily stopped. 

Industrial Traini 

The Department of Industrial Adminis- 
tration of the Birmingham Central Technical 
College is arranging a short lecture-discussion 
course on “‘ Principles and Practice of Industrial 
Training.” The course will be held on six 
consecutive Saturday mornings beginning on 
February 25th. 

The purpose of the course is to give direct 
help to Midland concerns in establishing indus- 
trial training schemes appropriate to the size 
and the nature of their work, and the first two 
lectures, which will be given by Mr. W. Douglas 
Seymour, will deal with the nature and acquisi- 
tion of industrial skills. The third lecture will 
be given by Mr. V. J. Gosden, and will be 
concerned with recruitment and selection for 
training. Subsequent lectures in the course 
will be on ‘‘ Apprenticeship Training,’ by Mr. 
W. E. Park; “Supervisor and Management 
Training,” by Mr. D. H. Bramley, and ‘ The 
Organisation of Training Facilities,” by Mr. 
John W. Graely. 

In announcing these lectures, the Birmingham 
Central Technical College emphasises that the 
efficiency of any concern and the quality of 
its work depends primarily upon the quality 
of the people engaged in it, and upon the 
effectiveness of their training for the jobs they 
do. It is also pointed out that this obvious, 
though sometimes unheeded fact, applies in 
small concerns as well as large. In all industrial 
concerns, therefore, the College claims that there 
must be a training policy. That policy, it is 
observed, can be made more effective if, 
throughout the supervisory and management 
staffs, there is sympathy with its objectives 
and a clear understanding of the fundamentals 
of training. 













ore n oats Ss’ ca Se ers SS 


oat 


ee a ee ee a. eT 


ao ee ae ae ee ee ee 





Awd 


Lo 


Kee owm - 


- Oo =— 


SS eS eS eS | 6 lL 





Jan. 20, 1950 


French Engineering News 
(From our French Oorreepondent) 


Deliveries of Peugeot cars to Australia will 
depend upon the change in price of the French 
cars consequent on devaluation of the pound. 
The original Franco-Australian agreement was 
for the delivery of 1000 such cars each quarter 
and negotiations are now taking place between 
the two authorities with regard to customs, 
which may be modified to favour French 

ris. Australian buyers chose the Peugeot 
“903” because of its similarity to American 
types but other French cars will also be pur- 
chased. 
* * * 

The National Assembly recently passed a 
law prolonging by five years the three-year 
period fixed in 1946, during which the state 
may secure mining rights on substances useful 
to research and development connected with 
atomic power in the French colonies. Pros- 
pecting started in 1946 is far from completed. 

* 


* ae 


An international conference is to be held 
in Paris from June 26 to July 1, 1950, on the 
preparation of coal. Subjects to be dealt with 
will include results of washing and estimation 
of its efficiency; methods of inspection ; 
new processes industrially applied or under 
investigation; ancillary operations such as 
crushing, sorting and drying, and the organisa- 
tion of washing plants. Visits to coal prepara- 
tion plants will be arranged. 

* * * 

For the first time since the war working 
conditions at the Chantiers Navales de la 
Pallice are now considered almost normal. 
The end of work on reconstruction of the 
merchant fleet has introduced some irregularity, 
but the volume of repairs remains at a high 
level. Modernisation of equipment and working 
organisation, carried out over the past four 
years, has begun to show results, and the work 
done during the past year is much greater than 
for the preceding year. 

* 


The French metallurgical industry has just 
signed an important contract with Pakistan, 
by which 80,000 to 100,000 tons of steel spans, 
representing 1-5 to 1-8 milliard francs, will be 
delivered by France. French technicians have 
also been asked to study the possibilities of 
improving the port of Chittagong, to the north- 
east of the Gulf of Bengal. Negotiations are 
also taking place with India, where French 
engineers have been instructed to establish a 
plan for the construction of an underground 
railway at Calcutta and for the development 
of Damodar Valley. French engineers will 
also construct barrages at various places. 

* * * 


Hydraulic reserves in France are increasing, 
the reservoirs in the Massif Central being 62 
per cent full and the general reserve having 
risen to 54 per cent. As a result, electricity 
cuts are no longer being enforced and France 
is exporting current to Switzerland and Italy 
(500,000kWh daily). Because this favourable 
situation may not last it has been thought 
preferable to export current rather than to 
allocate supplementary allowances to industries 
which will take some time to organise themselves 
to absorb the extra power. 

The disparity between electricity production 
and consumption has led to an examination of 
possibilities of extending private plants. For 
factories using steam, obvious benefits would 
result from the installation of a thermal plant, 
residual steam being used in turbines. Plants 
using poor quality gas and equipped with gas 
plants would also, it is thought, benefit from 
installation of electric generators of under 
8000kVA capacity. For companies which 
have at their disposal even a small waterfall, 
an automatic plant parallel with the network 
would inerease the power available. Where 


* * 


the factory and plant are some distance apart 
and it would be uneconomic to instal a trans- 
mission line, it is suggested that an agreement 
might be reached with Electricité de France 
to use its transmission network under certain 
conditions. 





THE ENGINEER 










Notes and Memoranda 


Rail and Road 


Tue CycLe anD Moror-Cycite SHow.—The next 
Bicycle and Motor-cycle Show will be held in the 
Autumn of 1951. It will be organised by the British 
Cycle and Motor-cycle Manufacturers’ and Traders’ 
Union. At the Union’s annual general meeting in 
Birmingham, on January 10th, Mr. C. Douglas 
Terry, ing director of Herbert Terry and 
Sons, Ltd., Redditch, was re-elected president, 
and Mr. J. Y. Sangster, of the Triumph Engineer- 
ing Company, Ltd., Coventry, and Mr. F. A. 
Kimberley, managing director of the James Cycle 
Company, Ltd., Greet, Birmingham, were elected 
vice-presidents. 

British Transport TrarFic Recesrs.—The 
British Transport Commission has now published 
particulars of its traffic receipts in the final four 
weeks of 1949. They were as follows: British 
Railways, £23,138,000; Provincial and Scottish 
Road Passenger Transport, £2,314,000; London 
Transport, £4,190,000, and Inland Waterways, 
£111,000. The statement also includes the follow- 
ing aggregate figures for the fifty-two weeks of 
1949. The comparable 1948 figures are shown in 
parentheses : British Railways, £321,321,000 
(£331,850,000); Provincial and Scottish Road, 
Passenger Transport, £35,134,000 (£34,335,000) ; 
London Transport, £56,544,000 (£57,285,000), and 
Inland Waterways, £1,518,000 (£1,353,000). 


Miscellanea 


Ravio SERVICING CERTIFICATE EXAMINATION, 
1950.—The final closing date for the May, 1950, 
Radio Servicing Certificate Examination is February 
Ist. The written examination will be held on May 
2nd and 4th at centres throughout the British 
Isles. The practical examination will be held on 
May 20th at a smaller number of centres, namely, 
London, Birmi , Manchester, Glasgow and 
Bristol, and at such additional centres as are 
warranted by the number of candidates. 


NorTHERN Drvisionat Coat Boarp.—Tho 
National Coal Board, after full consultation, has 
decided that its Northern Divisional Board, com- 
prising the Durham, Northumberland and Cumber- 
land coalfields, shall be divided into two. There 
will thus be two Divisional Boards responsible, 
respectively, for administering the Durham coal- 
field and the coalfields of Northumberland and 
Cumberland. They will be known as the Durham 
and the Northern (N. and C.) Divisions. For the 
present, both Divisions will share the existing offices 
in Newcastle-upon-Tyne. : 

PERMANENT MaGnets.—Users of permanent 
magnets will find a great deal of useful information, 
admirably illustrated and clearly presented, in a 
sixty-seven page publication, “Permanent Mag- 
nets,” produced recently by William Jessop and 
Sons, Ltd., Brightside Works, Sheffield. The scope 
of this book is indicated by the fact that the sub- 
ject matter includes the development and proper- 
ties of permanent magnet materials, magnet design 
and manufacture, magnetisation and demagneti- 
sation, testing and the principal applications. 
Appropriate bibliographical references are made 
throughout the text. 


Marconi TRAINING AND MARCONI COLLEGE.— 
Two illustrated booklets, entitled, respectively, 
‘Marconi Training” and “Marconi College,” 
have been published by Marconi’s Wireless Tele- 
graph Company, Ltd., Marconi House, Chelmsford. 
The first of these booklets presents the facts about 
Marconi apprenticeship schemes in the three grades 
—craft, student, and graduate—and outlines the 
educational and training facilities offered by the 
company. The educational side is the subject of 
the second booklet, which relates the history of 
Marconi College and gives a synopsis of the two 
main courses of study, the general course in radio 
engineering and the radar course. 


ConcENTRIC PLUGS AND SocKEeTs.—To meet the 
growing demand for simple and reliable connectors 
for use with single-core concentric cables, the 
Plessey Company, Ltd., Ilford, Essex, has added 
to its “‘ Breeze’ range the “‘ Mark 4” concentric 
plug and socket. Available in two sizes, these units 
are especially designed for the unmatched coupling 
of “ Uniradio 4” and “ Uniradio 39” cables, and 
have a maximum d.c. continuous working voltage 
of 2-5kV and 3-0kV, respectively, and a common 
current rating of 19A. Both types conform to 
specification RIC/C/321. The complete connector 
consists of a fixed, or “‘ panel ” member, mountable 
from front or rear, and a free, or ‘“‘ cable” unit to 
which the flexible cable is attached, and with which 
either straight or right-angle outlets may be used. 


Since the cable is soldered to the connector, a 
rubber or P.V.C. sleeve should be fitted over the 
pin or socket bucket end. The die cast aluminium 
housings are of identically similar design to those 
used for all other “Mark 4” range connectors, 
and, in common with them, the pin and socket 
mouldings, which in this case are of high quality 
polythene, having an insulation resistance of not 
less than 10'* ohms, are interchangeable and obtain- 
able in either panel or cable unit according to circuit 
requirements. 


Civit ENGINEERING RESEARCH IN POoRTUGAL.— 
We have received from the director of the Labora- 
torio de Engenhario Civil, Lisbon, Portugal, a 
booklet giving a short account of the work and 
organisation of his laboratory. to the 
large volume of public work and building construc- 
tion in Portugal the laboratory was formed by 
the Ministry of Works in 1946. The many research 
tasks already carried out or in progress include 
studies of road bridge models and metal towers for 
transmission lines, photo-elastic studies on special 
building structures, and researches on the models 
of several large dams. 

A Heavy-Duty WEATHERPROOF FLOODLIGHT 
PRroJEcTOR.—A new design of heavy-duty weather- 
proof floodlight projector, using a 1000W projector 
lamp, has been introduced by the Metropolitan 
Vickers Electrical Company, Ltd., Trafford Park, 
Manchester, 17. The body comprises a silicon- 
aluminium alloy casting with a cast stirrup of the 
same material and with an internal reflector of 
polished anodised aluminium. A cast hinged ring 
carries a heat resisting glass front and cable entry 
is provided, near the rear of the body, through a 
packing gland to a cool wiring chamber. Focus 
can Be adjusted externally. The standard mounting 
is from a base-plate, but other mountings can be 
supplied. 

Hypravtic Diacrams.—The second in the 
series of hydraulic diagrams prepared by L. B. 
Escritt, A.M.I.C.E., and published by the Con- 
tractors Record, Ltd., Lennox House, Norfolk 
Street, London, W.C.2, is now available. It con- 
sists of three diagrams, giving the flow and velocity 
of flow in new cast iron mains with diameters from 
l}in to 72in, and between hydraulic gradients of 
1 in 5 and 1 in 400; the flow over broad-crested 
weirs with lengths from 0-25ft to 100ft and between 
heads of 0-25in and 25in ;_ the flow from open chan- 
nels (pipes, culverts and streams) with wetted peri- 
meters between Ift and 100ft, and channel areas 
from 0-2 to 1000 square feet, and between hydraulic 
gradients of 1 in 10 and 1 in 10,000 for values of 
“n” L. Manning’s formula ranging from 0-012 
to 0-030. The price of the sheet of diagrams is 4s. 

Screntiric Firm SHows at Scrence Musgeum.— 
The Science Museum announces that in order to 
familiarise a wider public with the increasing use 
of scientific films, both as a means of research itself 
and as a means of disseminating scientific informa- 
tion, special film shows are to be given on the third 
Saturday of every month in the Lecture Theatre. 
The shows, which have been arranged by the 
Scientific Film Association, will begin at 10.45 a.m. 
Admission is free. Dr. H. Shaw, Director of the 
Science Museum, will introduce this special series 
of film shows, the first of which will take place 
to-morrow, January 2lst. On this occasion two 
films will be shown. The first, entitled ‘“‘ Ermites 
du Ciel,” is a French film describing the life, con- 
ditions and equipment at the Pic du Midi Obser- 
vatory in the Pyrenees. The second is a film pro- 
duced by the Building Research Station of D.S.I.R. 
on ‘‘ Heating Research in Houses.” 


Lurts FoR BUILDING OPERATIONS.—The Control 
of Building Operations (No. 14) Order, which the 
Ministry of Works made recently reduces as from 
February 1, 1950, the free limits for industrial and 
agricultural buildings from £1000 to £500 per 
annum, and for educational, office and storage 
buildings from £1000 to £100 per ‘annum. The 
Ministry of Works wishes to remind all concerned 
that where work being carried out under the pre- 
sent limits is still unfinished on February Ist 
and cannot be completed within the new limits, 
application must be made for a licence to finish 
the job. No work in excess of the free limits which 
will then be in force may be carried out until a 
licence has been obtained. The application should 
refer only to the work which remains to be done 
and not to any work which has already been done. 
In the case of work of this nature which was started 
before December 12th, the date on which the new 
Order was announced, the Ministry of Works will 
not normally refuse to grant a licence for its com- 
pletion. It is also stated that sympathetic considera- 
tion will be given to applications to complete work 
started after that date. 
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Forthcoming Engagements 

Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before the morning of the Monday of the week preceding 
the meetings, In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Mon., Jan. 23rd.—S.E. Lonpon Brancu: Tech. Coll., 
Lewisham Way, 8.E.4, “ Electrical Contracting,” W. 
F. Parker, 8-p.m. 

Thurs., Jan. 26th.—St. ALBANS Branou : George Hotel, 
George Street, Luton, ““ Power Factor,” F. Buckland, 
7.45 p.m. ‘ 

British Institution of Radio Engineers 

Wed., Jan. 25th.—W. Miptanps Section: Tech. Coll., 
Wulfruna Street, Wolverhampton, “‘ The Performance 
and Stability of Permanent Magnets,” A. J. Tyrrell, 





7 p.m. 

Thurs., Jan. 26th.—S. Miptanps Section: Tech. Coll., 
Coventry, “‘Commercial Marine Radar,” M. J. 
Millane, 7 p.m. 

Caroline Haslett Trust 

Tues., Jan. 24th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2, The 
Fifth Caroline Haslett Trust Lecture, Miss Marjorie 
Gordon, 5.30 p.m. 


Hull Chemical and Engineering Society 

Tues., Jan. 31st.—Church Institute, Albion Street, Hull, 
“The Manufacture and Testing of Portland Cement,” 
W. N. Espie, 7.30 p.m. 

Illuminating Engineering Society 

Wed., Jan, 25th.—EpinBurcH CENTRE: Lighting and 
Cleansing De ment, High Street, Edinburgh, 
“Street Lighting,” W. D. Sinclair, 7 p.m. 

Thurs., Jan. 26th.—GuasGow CENTRE: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, ‘‘ Exterior Lighting by Fluorescent Lamps,” 
W. D. Sinclair and G. K. Lambert, 7 p.m.——Nor- 
TINGHAM CENTRE: E. Midlands Gas Board Demon- 
stration Theatre, Parliament Street, Nottingham, 
“ Lighting of Public Buildings,’ W. T. F. Souter, 


5.30 p.m. 
Incorporated Plant Engineers 

Thurs., Jan. 26th.—S. Yorks Brancu: Grand Hotel, 
Sheffield, “Some Applications of the Modern Oil- 
Engined Locomotive,” L. W. Lockton, 7.30 p.m. 

Mon., Jan. 30th—W. anv E. Yorks Brancno: The 
University; Leeds, “Steam Plant Scale,” W. F. 
Gerrard, 7.30 p.m. 

Institute of British Foundrymen 

To-day, Jan. 20th.—FatkirK Section: Temperance 
Cafe, Lint Riggs, Falkirk, Short Paper Night, 7 p.m. 

Sat., Jan, 21st.—Bristot Brancw : Grand Hotel, Broad 
Street, Bristol, “‘ The Production of a Large Pulley in 
Aluminium,” W. Wilson, 3 p.m. 

Wed., Jan. 25th.—LonDON > : Waldorf Hotel, 
Aldwych, W.C.2, “‘ Towards a New Thought on Educa- 
tion for Foundry Personnel,” Findlay Seivewright, 
7.30 p.m. 

Institute of Industrial Supervisors 

To-day, Jan. 20th.—WEDNESBURY AND Dar.aston SEc- 
TION: Rubery Owen and Co., Ltd., Darlaston, First 
Annual General Meeting, 7.30 p.m. 

Thurs., Jan. 26th.—Lonpon CENTRAL Section: The 
Polytechnic, Regent Street, W.1, First Annual General 
Meeting, Election of Officers and Committee, 7.30 p.m. 

Institute of Marine Engineers 

To-day, Jan. 20th.—Jouniorn Lecrure: Technical Insti- 
tute, Falmouth, “The Use of Electricity at Sea,” 
C. P. Harrison, 7.30 p.m. 

Tues., Jan. 24th.—85, Minories, E.C.3, ‘‘ A Comparison 
between Alternating and Direct Current Drives,” 
R. Clarke, 5.30 p.m. 

Institute of Metals 

Thurs., Jan. 26th.—Suer¥FietD Locat Section: Grand 
Hotel, Sheffield, “* Silver-Copper Alloys, with Special 
Reference to the Temper-Hardening of Sterling Silver,” 
J. C. Chaston, 6.30 p.m. 

Institute of Navigation 

To-day, Jan. 20th.—Royal Geographical Society, 1, Ken- 
sington Gore, 8.W.7, “ Lessons from Some Collisions 
and Groundings at Sea,” C. A. G. Nichols, 5 p.m. 


Institute of Refrigeration 
Tues., Jan, 24th.—Iastitution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1, “‘ Refrigera- 
tion Flow Control and Electrical Control Devices,” 
C. B. H. Fentiman, 5.30 p.m. 


Institute of Road Transport Engineers 

Tues., Jan. 24th.—N.E. Centre: County Hotel, New- 
castle-on-Tyne, Open Session of Questions and 
Answers, 7 p.m, 

Fri., Jan. 27th,—Miptanps Centre: Crown Inn, Bir- 
mingham, “Springs and Suspensions for P.S. and 
Commercial Vehicles,” J. A. Birdsell, 7 p.m. 
Institute of Welding 

Wed., Jan. 25th.—Institution of Civil Engineers, Great 
George Street, 8.W.1, “The Welding of Light Alloys 
in Structural and Similar Applications,’ W. K. B. 
Marshall, 6 p.m. 

Institution of Civil Engineers 

Tues., Jan. 24th.—Great George Street, 8.W.1, Film, 
“ Repai. Work for Restoration of Railway Traffic,” 
J. 8. Robertson, 5.30 p.m. 

Fri., Jan. 27th—YorksurrE Association: Great 
Northern Station Hotel, Leeds, “‘ Methods and Plant 
for Concreting,” A. P. Lambert, 7 p.m. 
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Institution of Electrical Engineers 

Mon., Jan. 23rd.—Rapio Section: Savoy Place, Vic- 
toria Embankment, W.C.2, Discussion on ‘“ Elec- 
tronic Components—Government and _ Industrial 
Relations and Co-operation; Commercial, Profes- 
sional and Service Standards,” opened by D. H. Black 
and N. F. 8. Hecht, 5.30 p.m. 

Tues., Jan. 24th—N. Miptanp Centre: Yorkshire 
Electricity Board, 1, Whitehall Road, Leeds, 1, 
“Recent Developments in Comparative Methods of 
Testing A.C. Electricity Meters,” 8. F. Musson and 
R. E. Mell, 6.30 p.m.——Scorrisa Centre: Institu- 
tion of Eagineers and Shipbuilders, 39, Elmbank 

Crescent, Glasgow, ‘Tidal Power and the Severn 

rage,” H. Headland, 7 p.m. 

Wed., Jan, 25th.—Surriy Sxcrion: Savoy Place, Vic- 
toria Embankment, W.C.2, “‘The Desi Specifi 
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Ruston and Hornsby’s Canteen, Anchor Street Works, 


Lincoln, Lecture by 8. Richards, 7.15 p.ro.—_ 
Luton, Beprorp anp District SecTion : Tow: Hall 
Luton, “ Electronics in Industry,” J. 8. Sargrove, 
7 p.m. ( 
Institution of Sanitary Engineers 
Tues., Jan. 3lst.—Caxton Hall, Westminster, §.W.) 
Induction of New President, followed by Presidential 
Address, N. Campbell-Little, 6 p.m. 
Junior Institution of Engineers 
ig Jan. 20th.—39, Victoria Street, Westminster 
8.W.1, “ Engineering Aspects of Building Comp inents 
for Houses,” Eric Lyons, 6.30 p.m. 
Sat., Jan. 21st.—N.W. Section: Manchester Geo. 
graphical Society, 16, St. Mary’s Parsonage, Man. 





tion and Performance of High-Voltage iy Diver- 
ters,” H. F. Jones and C. J. O. Garrard, 5.30 p.m. 
Tues., Jan. 3lst.—MEASUREMENTS Section: Savoy 
Place, Victoria Embankment, W.C.2, Discussion on 
“Metering of Welding Loads,” opened by G. F. 
Shotter, 5.30 p.m. 
Institution of Engineering Inspection 
Wed., Jan. 25th.—West oF ScoTtanp Brancu: Engi 
neering Centre, 351, Sauchiehall Street, Glasgow, 
Lecture and Demonstration, ‘‘ Optical Inspection,” 
J. H. Hobbs, 7.30 p.m. 
Institution of Heating and Ventilating Engineers 
Fri., Jan. 27th—MANCHESTER AND District BRANCH : 
Town Hall Extension, Manchester, Competition for 
Short Papers from Graduates and Students of the 
Institution, 6.30 p.m. 


Institution of Mechanical Engineers 

To-day, Jan, 20th.—Storey’s Gate, St. James’s Park, 
8.W.1, “Some Considerations in the Provision and 
Operation of an Overseas Mail Service,”’ James Gray, 
5.30 p.m.——Scorrtisu Brancu, GRADUATES’ SECTION : 
Royal Tech. Coll., Glasgow, “‘ An Engineering Aspect 
of the Fishing Industry,” G. C. Eddie, 7.30 p.m. 
SouTHERN BRANCH, GRADUATES’ SECTION : Mi nicipal 
College, Bournemouth, Film Evening, ‘‘ The Produc- 
tion of High Quality Steel,” ‘Power for Ships,’ 
“* Forgings,” 6.30 p.m. 

Sat., Jan, 2ist.—YorkKsHIRE Brancon, GrapvuatTes’ SEc- 
TION: Visit to Steel Peech and Tozer, Ltd., Rother- 
ham, 10 a.m. 

Tues., Jan 24th—S. Watres Branco: Mackworth 
Hotel, Swansea, “‘ The Thermal Efficiency of a Hand- 
Fired Natural-Draught Lancashire Boiler,” T. F. 
Hurley and W. J. Sparkes, ‘‘ The Influence of Certain 
Factors on the Performance of a Lancashire Boiler,” 
E. G. Ritchie and N. Y. Kirov, 6 p.m.——-Bramine- 
HAM A.D. CentrE: James Watt morial Institute, 
Great Charles Street, Birmingham, ‘‘ Internal E d- 
ing Shoe Brakes for Road Vehicles,’ Ivan Waller, 
6.45 p.m. Luton A.D. CentTrE: Town Hall, 
Luton, “‘ Fuel Anti-Knock Requirements for Auto- 
mobile Engines,” C. G. Williams, 7.15 p.m. 

Wed., Jan. 25th—Miptanp Brancu, GRADUATES’ 
Section: Visit to the Works of the Dunlop Rubber 
Co., Ltd., Erdington, Birmingham, 7 p.m.—— 
SouTHERN Brancu: Municipal College, Portsmouth, 
“* Some Considerations in the Provision and Operation 
of an Overseas Mail Service,” James Gray, 6.30 p.m. 

YorKSHIRE Branco: Royal Victoria Station 
Hotel, Sheffield, “‘ Deep Drawing of Sheet Metal,” 
H. W. Swift, 7 p.m.——N.W. A.D. CentTRE: Engi- 
neers’ Club, Albert Square, Manchester,Annual Dinner, 
followed by A.D. Chairman’s Address, “ » 9-8 
Equipmeat—Development and Lessons,” = © 
Watson, 7.15 p.m. 

Thurs., Jan. 26th—N.W. Brancu: Engineers’ Club, 
Albert Square, Manchester, ‘““On the Accuracy of 
Gear-Hobbing Machine Tables,” J. M. Newton, 
6.45 p.m.——SoOUTHERN Brancu, GRADUATES’ SEc- 
T10N: Royal Aircraft Establishment Tech. Coll., 
Farnborough, “‘ The Petrol Injection Engine,” J. H. 
Lucas, 7 p.m.——WestTeRN A.D. CenTRE: Royal 
Hotel, Bristol, “‘ Piston Assemblies for Road Transport 
Oil Eagines,” J. L. Hepworth, 6.45 p.m. 

Fri., Jan. 27th.—Storey’s Gate, St. James’s Park, S.W.1, 
“Some Factors in the Use of High Temperatures in 
Gas Turbines,” T. W. F. Brown, 5.30 p.m. 

Tues., Jan. 3lst.—E. Miptanps Branca: E. Midlands 
Gas Board Demonstration Theatre, Lower Parlia- 
ment Street, Nottingham, Annual General Meeting, 
followed by ‘“ World Energy Resources and Their 
Utilisation,” A. Parker, 7 p.m. 

Institution of Production Engineers 

To-day, Jan. 20th.—N.E. Grapuate Section: Neville 
Hall, Westgate Road, Newcastle-upon-Tyne, Address 
by the President, L. Walker, 7 p.m. 

Sat., Jan. 21st.—Y oORKSHIRE GRADUATE SECTION: Great 
Northern Station Hotel, Leeds, “History and 
Developments of the Diesel Engine,” J. Whitaker, 
2.30 p.m. 

Mon., Jan. 23rd.—Coventry GRADUATE SECTION : 
Geisha Cafe, Hertford Street, Coventry, “‘ Die Cast- 
ing,” Mr. Robinson, 7.15 p.m. ‘AX SECTION : 
Whiteley’s Cafe, Westgate, Huddersfield, ‘“* Production 
Management Problems,” M. Seaman, 7 p.m. 

Wed., Jan. 25th.—Surewsspury Sus-Section: Walker 
Tech. Coll., Oakengates, ‘‘ Modern Die Forging Prac- 
tice,” 7.30 p.m.——S. WaLes AND MONMOUTHSHIRE 
Section: 8. Wales Institute of Engineers, Park 
Place, Cardiff, ‘Starting a New Factory,” A. R. 
Northover, 6.45 p.m. 

Fri., Jan. 27th—Lonpon GRapuUATE SECTION: 36, 
Portman Square, London, W.1, “Factors Which 
Govern Productivity,” Ian Mikardo, 7.15 p.m. 

Mon., Jan. 30th—Mancuester Section: College of 
Technology, Sackville Street, Manchester, ‘‘ Measure- 
‘ment of Productive Efficiency,” W. C. Puckey, 
7.15 p.m. N.E. Section: Neville Hall, Westgate 
Road, Newcastle-upon-Tyne, “ Protective Finishes,” 
A. Messenger, 7 p.m. 

Tues., Jan. 3ist.—Lincoun SuB-SECTION : 

















Messrs. 


» “Present-Day Problems of Works M.inten. 
ance Engineers,” J. Redford, 2.30 p.m. 

Thurs., Jan, 26th.—E. MIDLAND GROUP: Meciianics 
Institute, Burton Street, Nottingham, ** Welding,” 
E. W. Harding, 7 p.m. 

Fri., Jan, 27th.—39, Victoria Street, Westminster, 8.W.1, 
“Electrical Distribution in Large and Smal! Work. 
shops,” Robert J. Merralls, 6.30 p.m. 

Mon., Jan. 30th.—SHEFFIELD AND DisTRICT Sevrion: 
Metallurgical Club, 198, West Street, Sheffield, “ The 
Fundamental Application of Electric Drives and 
Control Gear, with Special Reference to Steel W orks’ 
Practice,” R. Mathieson, 7.30 p.m. 

Manchester Statistical Society 

To-day, Jan. 20th.—Albert Hall, Peter Street, Man. 
hester, “‘A Statistical Approach to Productivity 
Analysis,” G. F. Todd, 6 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Fri., Jan. 27th.—Mining Institute, Neville Hall, New. 
castle-upon-Tyne, 1, ‘** Modern Tanker Construction,” 
N. Carter, 6.15 p.m. 

Royal Aeronautical Society 

Tues., Jan, 24th.—Be.rast Brancu: College of ‘l'ech- 
nology, Belfast, “‘ Recent Development in Aircraft 
Production and Engineering,” J. Connolly, 7 p.m. 

Society of Instrument Technology 
Tues., Jan. 3lst.—Society of Tropical Medicine and 
ygiene, Manson House, Portland Place, W.1, 
“ Coatinuous Gauging of Materials in Thread or Wire 
Form,” J. C. Evans, M. Groneek and H. G. Loe, 
7 p.m. 





Stephenson Locomotive Society 

Wed., Jan. 25th.—32, Russell Road, Kensington, W.14, 
‘** Reminiscences of Overseas Railways,” P. Ransome 
Wallis, 6.30 p.m. 

Thurs., Jan. 26th.—Miptanp Centre: 71, Edmund 
Street, Birmingham, ‘‘ Down the Southern Main,” 
R. A. Savill, 7.15 p.m. 

West of Scotland Iron and Steel Institute 

To-day, Jan. 20th.—39, Elmbank Crescent, Glasgow, 
‘Developments in Low-Alloy Structural Steels,” 
I. M. Mackenzie and J. M. Pow, 6.45 p.m. 

Women’s Engineering Society 

Wed., Jan. 25th.—MANCHESTER BrRanou: Visit to the 
Tip Top Bakeries, St. Leonard Street, Manchester, 13, 
7 p.m. 





Contracts 


Fercuson Brorners (Port Guiascow), Ltd., 
has received from Australian owners an order for 
a single-screw steam-hopper barge of just over 
1000 tons’ capacity. 

Tue Greek Government has placed a contract 
with Powell Duffryn Technical Services, Ltd., 
London, for the preparation of a project for the 
large-scale development of the lignite deposits of 
Ptolemais, in Western Macedonia, to produce 
briquettes for industrial, locomotive and domestic 
purposes. 

Smion-Carves, Ltd., of Stockport, has received 
an order for a large contact sulphuric acid plant 
from the Hellenic Company of Chemical Products 
and Fertilizers, Ltd., of Athens. The contract, 
it is stated, exceeds £250,000 in value. The plant 
will have a capacity of 150 tons of sulphuric acid 
per twenty-four hours and will be of the pyrites- 


burning type. 





V.H.F. Rapio ror DREDGER FLEET.—Commun- 
cation by v.h.f. radio is being used by the Ribble 
Navigation Department of the County Borough 
of Preston, to control a fleet of sand-pump dredgers 
working in the river and estuary. Two-way com- 
munication is maintained over an 18-20 mile radius 
by single unit G.E.C. transmitter /receivers, working 
on frequencies in the 160 Mc/s band. The trans- 
mitter power is 10-12W and the shore station 
aerial is mounted on a tall chimney at the South- 
side power house of the dock. Two-frequency 
simplex working is used, whereby the called and 
calling stations operate on separate frequencies 
and speak one at a time. Whereas the dredgers 
can communicate only with the shore station and 
not with each other, the shore station can speak 
to all boats at once. Normally the shore trans- 
mitter is controlled remotely from the harbour 
master’s office but at “ off duty ” times the trans- 
mitter is switched to the main dock-gate police 
office. 
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British Shipbuilding Research 
Association 


Iv is announced by the British Shipbuilding 
Research Association that it has purchased 
from Metal Industries Salvage, Ltd., the hull 
of the Clyde paddle steamer ‘‘ Lucy Ashton.” 
It is well known that ship performance is 
investigated by means of model experiments, 
and opportuniiies for checking certain of the 
mode! predictions against full-scale performance 
are few and far between, particularly as regards 
the actual resistance of the hull. A programme 
of tests is therefore being considered, whereby, 
using the hull of the “ Lucy Ashton,” various 
technical problems can be _ investigated. 
These experiments may possibly include the 
determination of the resistance of this hull over 
a range of speeds. Many technical problems 
connected with this scheme have still to be dis- 
cussed. The “ Lucy Ashton’’ was a paddle 
steamer and her paddles have already been 
removed. Discussions will be held as to the 
desirable methods to be employed for towing or 
propelling the hull. It is hoped, however, to 
begin work on @ programme of experiments 
during the summ r on the Clyde. Whatever 
results are obtained from tests with the ship 
will be compared with corresponding results 
derived from a scale model run in a ship 
experimental tank. The hull is being towed 
from Faslane to Dumbarton, where it will be 
berthed at the shipyard of William Denny and 
Brothers, Ltd., which firm will carry out the 
examination of the hull and will make the 
necessary modifications. 


Work Measurement Research 


Tue Department of Engineering Production 
in the University of Birmingham has this week 
announced the establishment of a Work 
Measurement Research Unit. It is headed by 
Professor T. U. Matthew, M.I.P.E., the other 
members being Mr. P. B. R. Gibson, A.M.I. 
Mech.E., lecturer in engineering production ; 
Mr. D. J. Desmond, M.I.E.E., Tube Invest- 
ments Research Fellow ; and Mr. C. J. Anson, 
D.S.I.R. Research Scholar. The main objectives 
of the unit, which will conduct full-time 
research work, have been defined as follows :— 
To investigate, in co-operation with industrial 
firms and production engineers, existing stand- 
ards of consistency and accuracy in time study 
rating practice, and to determine the allowances 
required as compensation for fatigue and other 
factors in different occupations and under 
different working conditions; to establish 
methods of work measurement which will 
enable the work content of industrial operations 
to be determined on a more precise basis than 
hitherto; and to define, on an acceptable 
refsrence basis, a “‘ standard work unit ”’ which 
can be applied to measure and compare the 
output and productivity of individuals, firms 
and industries. In addition, the Work Measure- 
ment Research Unit is co-operating with a joint 
committee on the measurement of productivity 
which has been set up by the Institution of Pro- 
duction Engineers, the Institute of Cost and 
Works Accountants and other bodies. It is 
thus hoped to increase the range of industrial 
firms which can be invited to participate in the 
development and use of reference standards. 
Finally, the unit is collaborating with the 
American Society for the Advancement of 
Management, the aim being the use of the same 
standard reference data in work measurement. 
An ultimate result of this collaboration which 
the unit envisages is the establishment and 
maintenance on a sound basis of international 
comparisons of labour effort and productivity 


Control Mechanisms 


During recent years, such rapid strides have 
been made in the development of automatic 
control mechanisms that in many quarters it 
is now felt desirable to have some organisation 





THE ENGINEER 


A Seven-Day Journal 


to encourage further progress. It will be 
recalled that, in 1942, the Ministry of Supply 
Panel on Servo Mechanisms was formed as an 
informal body for the exchange of information, 
but its activities were organised by asmall group 
of people who were able to devote but little time 
tothe work. The Panel served a useful purpose, 
but had not the necessary status to co-ordinate 
service requirements and make recommenda- 
tions for research and development facilities. 
For that purpose an Inter-Departmental Com- 
mittee on Servo-Mechanisms was formed to- 
wards the end of the war and was reorganised in 
1946. There are, of course, a number of activi- 
ties which do not come within the scope of the 
Inter-Departmental Technical Committee, and 
several members of the former Panel on Servo 
Mechanisms have regretted the lack of a forum 
for the free discussion of the scientific, technical 
and educational aspects of the subject. The 
Society of Instrument Technology has now been 
approached on the matter, and cordially 
welcomes the idea of forming a section which 
would appeal to all interests in the control field. 
It is intended that the section shall cover the 
theory and practice of closed loop control 
systems, including servo mechanisms, regu- 
lators and process controllers, as well as the 
problems of the human operator as a con- 
troller. The Society is arranging an inaugural 
meeting on Tuesday, March 28.h, at 7 p.m., at 
the Royal Society of Tropical Med‘cine, Manson 
House, Portland Place, London, W.1. Short 
papers are to be presented by Professor K. A. 
Hayes on “‘ Servo Mechanisms : Recent History 
and Basic Theory,” by Dr. A. Utley on “ The 
Problem of Stabilisation,” and by Professor A. 
Tustin on ‘“‘ Problems in Control Systems which 
Await Solution.” If sufficient response is forth- 
coming, this meeting will be followed by a 
business meeting to deal with the formation of 
the Control Section of the Society of Instrument 
Technology. 


The Birmingham Tame and Rea 
District Drainage Board 

An outline of proposed improvements in 
the sewerage facilities of the Birmingham 
district is contained in the first post-war report 
of the Birmingham Tame and Rea District 
Drainage Board, covering the years 1946-49, 
which has just been published. One of the 
main problems which the Board had to face 
was due to the increasing flow of sewage in 
the Lower Tame Valley. There are four 
sewage treatment works in that portion of the 
valley, at Saltley, Ashold, Tyburn and Min- 
worth. Originally, in 1944, it was intended to 
reconstruct the Saltley works, which have been 
in use since 1859, to deal with the increasing 
flow and to increase their efficiency. However, 
control is less ¢ffective and maintenance less 
economical with four works than if the whole 
of the operations were carried out at one works 
only. It was therefore decided to abandon 
eventually the works at Saltley, Ashold and 
Tyburn. These changes will require the con- 
struction of a new sewer, 12ft in diameter, to 
supplement the existing 8ft diameter sewer 
from Saltley to Minworth. Minworth works 
will eventually be one of the largest complete 
treatment plants in Europe, giving purification 
to the sewage from over a million inhabitants 
in addition to a large volume of trade wastes. 
The Board states that it is impossible to predict 
how long it will take to complete the whole 
scheme, but it is determined to see that, even 
if progress is slow, each completed section of 
the work will result in improving the quality 
of the effluent passing to the River Tame and 
enabling the works to purify more sewage. 
Work at present in hand for the Board includes 
improvement of the method of distributing 
sedimented sewage on 8 acres of the bacteria 
beds, and the construction of four additional 
humus tanks, each 8ft in diameter and 20ft 
deep, at the Minworth works. Post-war con- 









ditions gave rise to a serious shortage of space 
for sludge digestion at Saltley works in 1948, 
and as the result of judicious choice of site and 
concentration of the Board’s construction plant, 
a tank of 44 milion galions capacity was con- 
structed in nine weeks. It is estimated that 
the extensive post-war programme of the Board 
may well cost about £4 miilion. 


Awards for the Study of Technology 
in U.S.A. 


At the beginning of this week the Ministry 
of Education stated that about fifty further 
post-graduate awards for the study of technology 
are to be made available in the session 1950-51 
at selected universities and technological insti- 
tutions in the United States of America. It 
will be remembered that the first awards of 
this nature were made last year. Some holders 
are now ip the U.S.A. and the remainder are in 
the process of taking up their awards. The 
cost of the awards is met from funds provided 
by the Economic Co-operation Administration, 
the aim of the scheme being to produce a small 
group of well-qualified men who will return to 
industrial posts or universities and technical 
colleges in this country. The awards are 
tenable initially for a minimum of one year, 
but it is hoped that they will be extended for a 
further year. They are open to students who 
hold a good honours degree in pure science or 
technology, who have had at least two years’ 
industrial experience, and who are now working 
in industry or research associations, or are 
teaching in universities or technical colleges. 
A substantial part of the time in America will 
be spent in selected industrial establishments. 
The awards provide for tuition fees, books and 
travelling expenses in the United States and a 
maintenance allowance of 1800 dollars per 
annum. The cost of the return passage to the 
United States will be met from public funds, 
and successful candidates will be expected to 
leave this country early in September next. 
Full details may be obtained from the Ministry 
of Education (F.E. Division 1), Curzon Street 
House, Curzon Street, London, W.1, the closing 
date for applications being February 15th. 


Colliery Reconstruction Schemes 


On Thursday of last week, Lord Hyndley, 
chairman of the National Coal Board, made a 
statement surveying the achievements of the 
British coal-mining industry in 1949, and also 
indicating some of the Board’s expectations 
for the present year. Among the matters 
mentioned by Lord Hyndley was that, since 
vesting day, forty-seven large colliery recon- 
struction schemes, eight schemes for the 
construction of new or the reconstruction of 
old coke ovens, and three schemes for central 
workshops have been approved. The total 
capital value of those schemes, Lord Hyndley 
said, was £52,000,000, and they represented an 
increase of more than 11,000,000 tons of coal 
a year. Ten of the schemes, he added, would 
be completed this year. Lord Hyndley also 
stated that a special section of the Coal Board’s 
staff was co-ordinating the standardisation of 
colliery equipment and maintaining close 
contact with the British Standards Institution. 
To that work the Board attached particular 
importance. As an example of what was being 
done in the way of standardisation, Lord 
Hyndley pointed out that there were sixty 
d fferent rail gauges, ranging from 15}in to 
2ft 44in. That figure of sixty, however, had 
now been reduced to four for new schemes. 
There were also seventy-seven diameters of 
pit tub wheels, a number which had been cut 
down to sixteen. Lord Hyndley added that, 
by the end of last year, 685 coal-preparation 
plants were in operation, most of them 
washeries, with a combined capacity of 
103,000,000 tons @ year, or approximately half 
the total production of deep-mined coal. 
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The Orkney Windmill and Wind Power 


in Scotland 


By JOHN VENTERS, B.Sc.(Edin.), M.I.C.E., M.I.Mech.E., M.I.E.E.* 


HE North of Scotland Hydro-Electric 
Board has ordered a 100kW windmill for 
Orkney, and the contract has been entrusted 
to John Brown and Co., Ltd. The machine 
will provide the Hydro Board with valuable 
operational experience and the technical 
results of its performance will be useful to 
the manufacturer and to the Wind Power 
Generation Committee of the Electrical 
Research Association. The purpose of this 
article is to state the considerations which led 
the Hydro Board to embark on the experi- 
ment, why the windmill is being erected in 
Orkney, and why its rating is l1OOkW. 


PRELIMINARY WORK 


Commencing in September, 1943, inquiries 
were made by the North of Scotland Hydro- 
Electric Board to find out what makes of 
windmill were already on the market. These 
proved to be of small output, but it seemed 
desirable to ascertain their performance and 
a formal request was made to the Electrical 
Research Association in January, 1944, to 
make comparative tests. By February, 1945, 
the Hydro Board came to the conclusion that 
small windmills could not make a substantial 
contribution to the requirements for elec- 
tricity in the North-West of Scotland, and a 
tentative suggestion was made that a machine 
of 50kW should be developed. 

The Electrical Research Association organ- 
ised a meeting in London in December, 1947, 
to discuss the possibility of the generation 
of electricity from wind power on a large 
scale. This meeting was attended by repre- 
sentatives from all authorities and organisa- 
tions interested in the public supply of elec- 
tricity and at its conclusion the members 
invited the E.R.A. to set up a representative 
committee known as the Wind Power 
Generation Committee to study the problem 
in all its aspects. 

The Hydro Board was convinced that good 
sites for a windmill existed in Orkney. On 
their suggestion, the E.R.A. commenced the 
wind measurements there and made every 
effort to determine as rapidly as possible 
which was the windiest of several hills 
selected jointly by the E.R.A. and the Hydro 
Board. By August, 1948, the choice lay 
between two hills. Records were collected 
from both hills during the winter of 1948-49, 
using anemometers on 70ft masts, and by 
April, 1949, it was known that the windiest 
of the selected sites was the top of Costa 
Hill. The position is indicated in the sketch 
map herewith. It is a convenient site, being 
near a road and near a transmission line. 

Not long after this work was started it 
became evident that a most formidable list 
of mechanical and electrical problems had to 
be solved before a practical windmill could 
be produced. The Hydro Board accordingly 
decided that the most valuable contribution 
it could make to the wind power studies 
was to undertake the task of producing and 
operating a 100kW experimental machine. 
This machine has been ordered and will be 
erected on Costa Hill. From the wind 
measurements made by the E.R.A. it is 
estimated that it should produce at least 
400,000 units a year. It will be subject to 
the severest gales and will give the greatest 
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possible economic return. A machine which 
is successful on such a site can always be 
adapted for use in less windy localities. 


PARALLEL OPERATION WITH THE ORKNEY 
NETWORK 


The windmill will feed into the 11kV net- 
work at a point some 20 miles from the diesel 
generating station at Kirkwall. Its output 
will be determined solely by the wind avail- 
able, and since its capacity is small compared 
with the diesel plant, its operation will pro- 
bably be unnoticed at the power station. 
Its capacity is less than the minimum summer 
night demand, and it should never require 
to be shut down for lack of load. The fre- 
quency, and therefore the speed of the wind- 
mill, will be controlled at the diesel station. 


CHOICE OF ORKNEY 


There are sound practical reasons for 
selecting the Orkney Islands for the installa- 
tion of the first ex- 
perimental windmill. 
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commands a wealth of experience in the 
design of a wide range of engineering pro. 
ducts. Its experience in the design of 
helicopters is particularly applicable.  [t 
is, therefore, well qualified to draw fully on 
existing knowledge and should be abie to 
produce a windmill of the most up-to-date 
design. The Hydro Board has thus initiated 
the building up of the essential practical 
experience without which Great Britain 
cannot become a producer of commercial 
windmills. This may prove to be a ost 
important result and of great national bev efit, 
The contract was placed in August, 1°49, 
and the only technical requirements laid 
down were that the rated capacity shoul: be 
100kW, operation should be automatic and 
the design should be to the approval o! the 
Hydro Board. It was appreciated that the 
design would develop as the studies proceeded 
and that a detailed specification would serve 
no useful purpose. There are three reasons 
for choosing a capacity of l0OkW. It repre- 
sents a reasonable increase in size compared 
with existing machines ; it limits the capital 
expenditure to a moderate figure and it 
allows the use of several standardised pieces 
of apparatus developed for other purposes. 
A model of the windmill has been made and 
will be exhibited to the public from time to 
time. Its appearance may be judged from 





They are well known 
as a windy area. The 
population is widely 
distributed, particular- 
ly on the mainland, 
and the people are 
anxious to use elec- 
tricity to the full. The 
North of Scotland 
Hydro-Electric Board 
is erecting 11kV dis- 
tribution circuits as 
shown on the map, 
and a new power 
station is being built 
in Kirkwall. There 
are many hills on 
which it would be 
convenient to erect a 
windmill with an easy 
connection into the 
local network and 
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where the output could 
be consumed in the 
neighbouring farms. 

In addition to these social reasons for 
choosing Orkney, there is the economic 
advantage that on any island system where 
the main source of power is diesel engines, 
the wind energy can be credited with the 
value of the diesel oil saved. Since diesel 
oil is an expensive fuel, there is a fair prospect 
that by installing the first windmill in Orkney 
it may eventually earn a sum not far short 
of its original cost to the Board. There is, 
therefore, in Orkney a combination of 
economic and operational advantages which 
makes it a most favourable place for the first 
British experiment in the use of a windmill 
to generate electricity for public supply. 


THE EXPERIMENTAL WINDMILL 


The building of any machine requires a 
background of practical experience and the 
windmill is no exception to this rule. Expe- 
rience in the design of practical windmills 
for the generation of a.c. electricity does not 
exist in this country. The North of Scotland 
Hydro-Electric Board invited John Brown 
and Co., Ltd., to undertake the construction 
of the Orkney windmill because of its great 
interest in the project and because that firm 


SITE OF WINDMILL 


the second illustration, reproducing a photo- 
graph of the model superimposed on an 
artist’s impression of the Orcadian country- 
side. 

The construction of the Orkney windmill 
is only a step towards the design of a full- 
scale commercial machine. When operating 
experience becomes available the windmill 
may be expected to provide a large amount 
of new information. 


ANALYSIS OF PERFORMANCE 


Two valuable items of information which 
will be obtained from operating the windmill 
will be its annual output and its degree of 
reliability. The performance of all the 
individual parts must also be ascertained 
as data for the design of a larger machine. 
Meters will therefore be installed to measure 
the generator output and the consumption 
of the control circuits and arrangements will 
be made to count the number of starts, the 
hours of operation in each year and the hours 
during which it is shut down because the 
wind is too high. The E.R.A. will probably 
maintain its research station alongside the 
windmill for a few years, and from its wind 
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yelocity records the annual energy input 
to the windmill will be estimated. 

The Hydro Board will give the E.R.A. 
access to the machine from time to time to 
carry out such tests and obtain such informa- 
tion as the E.R.A. Wind Power Committee 
may require for their wind power studies, 
and in this way the Hydro Board will 
endeavour to make its contribution to the 
Committee’s work as effective as possible. 


Winn PowER As A SOURCE OF ENERGY 


There are good grounds for believing that 
in this country many large windmills may be 
accommodated and that a substantial con- 
tribution to the country’s electricity require- 
ments may be obtained from them. It is 
proposed to show that this is so and that, 
therefore, the effort to produce an economic 
machine is well worth while. Scotland will 
be assumed as the area under consideration, 
but similar arguments can be applied to 
England. 

In Scotland the life of the country is 
dependent on an ample supply of coal as fuel. 
Our coal supplies are not inexhaustible and 
for Great Britain as a whole the known 
reserves are sufficient for another 400 years 
at the present rate of consumption.? But 
in spite of this margin, coal is already becom- 
ing expensive to procure and the efficiency 
with which it is being used does not appear 
to be increasing at a rate sufficient to com- 
pensate for the increase in cost. Until this 
tendency has been reversed, either by using 
coal more efficiently or by bringing into use 
other sources of energy, there will be increas- 
ing difficulty in maintaining the present 
standard of living. We should, therefore, 
conserve our coal supplies and bring into use 
other indigenous sources of energy. It would 
be wise to develop these alternative sources 
even if in the early stages the cost of the 
energy derived from them is a little greater 
than the cost of energy from coal. As the 
coal slowly becomes more costly and the new 

processes improve, the position will auto- 
matically reverse. 

Scotland possesses three major sources 
of energy besides coal. These are hydro- 
electric power in the mountains, peat in the 
peat bogs and wind along the western sea- 
board. Both water power and peat are well 
known as natural reserves of energy of great 
magnitude, but wind is a feeble servant in. 
comparison and many people may not 
appreciate the immense contribution that 
may be extracted from it. The need there- 
fore is for an acceptable estimate of the 
accessible wind energy in Scotland. 


EsTIMATE OF ACCESSIBLE WIND ENERGY 


The West Coast of Scotland between 
Shetland and the Mull of Kintyre is the 
windiest area in the world that is also close 
to a highly developed agricultural and indus- 
trial civilisation. The amount of energy 
dissipated by the winds in this area is enor- 
mous, but most of it is out of reach. The 
practical approach is to ascertain how much 
energy could be secured if suitable commercial 
machines of efficient modern design were 
in existence, and if a sufficient number of 
them were put into use to intercept the winds 
near the surface of the ground. No accurate 
figure, however, can be given because it 
is not known how many good windmill sites 
exist. The author assumed accordingly 
that there are ten such sites in Scotland, each 
approximately 10 miles long and orientated 
more or less to face the prevailing winds. 
The mountainous mass of western and 
northern Scotland, including the Isles, has 
a large area, and thirty possible sites can be 
picked out on the map, all exposed and all 
on high ground. A calculation based on 
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ten sites, therefore, should not be optimistic. 

The natural process of development will 
be to utilise the windiest sites first and bring 
in the poorer sites as experience is gained, 
but for the purpose of this estimate it seems 
preferable to ignore the best sites and to 





ARTIST'S IMPRESSION OF PROJECTED 
WINDMILL 


select a moderate figure for the mean annual 
wind velocity. A figure of 18 m.p.h. has 
accordingly been assumed. 

The reasons for making this choice are 
somewhat involved. In the first place the 
energy in the wind varies as the cube of the 
velocity and, in the author’s opinion, any 
site with a mean annual wind velocity of 
less than 18 m.p.h. is unlikely to be capable 
of economic development for many years, 
if at all. On the other hand, the mean annual 
wind velocities as worked out from the 
records of a number of Meteorological 
Stations in Scotland are less than 18 m.p.h. 
The figures are : 


Ref.8 Ref. 

m.p.h. m.p.h. 
OS eee eee ree rc 
a SY 
MOI co8 te ete RB ae 
Tiree eT a a ek RO 
ee i EI 
Kirkwall io ess aa 14-3 


The Bell Rock anemometer has an effective 
height of 126ft, but at all the other stations 
the effective height varies between 35ft and 
42ft. The Kirkwall anemometer is sheltered 
by surrounding hills. Of the Meteorological 
Stations the most open is Tiree, and the 
velocities measured there can be regarded 
as representative of surface winds. Thus, 
none of the figures in the table can be taken 
directly as a measure of the winds which will 
be met with on exposed hill tops facing the 
sea. 
It is common knowledge that the wind 
velocity increases with height. At a height 
of 100ft in free air the velocity is 25 per cent 
greater than at 33ft. It is, therefore, per- 
missible to take the Tiree figure of 15 m.p.h., 
the fraction being omitted, and by increasing 
it by 25 per cent obtain 18-75 m.p.h. as 
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the mean annual wind velocity in free air at 
a height of 100ft above the sea near the West 
Coast of Scotland. Any exposed site so 
placed that it is equivalent to 100ft above 
sea level in free air should therefore give a 
mean annual velocity of 18 m.p.h. In prac- 
tice it will be necessary to go up more than 
100ft above sea level as the ground surface 
of the hills, however steep, will have a retard- 
ing effect on the wind. On the other hand, 
the shafts of the windmills will be at least 
100ft above the surface of the ground. 

The general conclusion is that in selecting 
the ten windmill sites which are to be the 
basis of this calculation, the essential require- 
ments are open exposure to the prevailing 
winds and a height of about 500ft above sea 
level. The chances of finding ten sueh sites 
in Scotland are obviously excellent. 

Having thus selected a mean annual 
velocity of 18 m.p.h. a figure of 320 units 
per annum per square foot can be calculated 
as a measure of the energy in the wind. If, 
therefore, winds at heights above 150ft from 
ground level are neglected as out of reach, 
the energy passing over the ten selected 
sites, 10 miles long, can be assessed a 
25,000 x 10° units per annum. 

This figure can only be considered in con- 
junction with the assumptions on which it 
has been built up, but in the author’s opinion 
it is a useful guide to the magnitude of the 
reservoir of energy which may be drawn upon 
for practical use. 


FutTurRE REQUIREMENTS IN SCOTLAND FOR 
ELECTRICAL ENERGY 


Although 25,00010® units per annum 
is negligible compared with the total energy 
in the winds in Scotland, it is of the same 
order as the consumption of electricity. If, 
therefore, the winds could be utilised they 
could make a substantial contribution to 
the national requirements. The present-day 
consumption of electricity in Scotland can 
be estimated at approximately 3590 million 
units per annum and is steadily rising. The 
population is just over 5 million and the 
annual consumption per head is under 700 
units. In the U.S.A. the corresponding 
figure is 1700. units with no signs of satura- 
tion. The consumption of electricity in 
Scotland may therefore be expected to con- 
tinue increasing until it considerably exceeds 
the present consumption per head in the 
U.S.A. The cumulative increase is about 
7 per cent per annum, and if this rate con- 
tinues the consumption will reach the present 
U.S.A. level at 8500 million units per annum 
by 1961. 


PRACTICAL ASPECTS OF THE PROBLEM 


The practical interest in the problem 
centres in the windmill, the machine which 
is to draw off the energy from the wind. 
Wind power cannot make any contribution 
to the country’s need for energy until a 
practical and economic windmill has been 
produced, and many of them have been built 
and set to work on windy sites up and down 
the country. A long-term constructional 
programme would therefore be involved, 
which clearly cannot be contemplated until 
the economic windmill is in existence. It is 
useful, however, to assume that such a 
machine has already been designed and 
estimate how many can be put to beneficial 
use on the ten selected sites previously 
referred to. 

The machines will probably be built in 
groups to minimise transmission and opera 
tional costs and the spacing and arrangement 
will be determined by the shape of the hills 
and will be irregular. It is, therefore, 
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unlikely that more than one or possibly 
two sites will be developed until the experi- 
mental stages are passed. The area of ground 
occupied will become less in proportion as the 
machines grow larger, but it is impossible to 
guess how large they may become. The 
ultimate windmill may differ radically from 
our present conception of what is practicable 
and its characteristics are certain to be deter- 
mined by factors which are at present 
unknown. 

In the circumstances the only course open 
is to assume a size which is not unreasonable 
bearing in mind the past history of all 
mechanical development. Thus, if the ulti- 
mate practical windmill were of 5000kW 
capacity, possibly with two sets of sails each 
300ft in diameter, it would be feasible to 
concentrate LOOMW on a strip 10 miles long 
by spacing the machines on the average 
+ mile apart. With ten such groups the 
total capacity would be LOOOMW. In arriv- 
ing at these figures it is necessary to 
emphasise that 2500kW per generator is 
quite outside the limits of present knowledge 
and may prove to be too large, but there is 
nothing to show that this is so, whereas the 
1250kW machine is not far round the corner. 
I am, therefore, of the opinion that the 
5000kW two-generator windmill is as good a 
guess at the ultimate capacity as is possible 
in the present state of our knowledge, and 
if such machines become practicable’ and 
economic, development up to at least 
1000MW will be within reach. 

Another useful approach is to consider the 
swept area presented to the wind by the sails 
of the windmills. A machine of 1000kW 
capacity requires about 28,000 square feet ; 
1000MW of windmills will, therefore, require 
a total swept area of 28 million square feet. 
This is approximately one-third of the area 
above the ten selected sites, 10 miles long, 
measured to a height of 150ft. The tops of 
the sails, however, would reach up to 350ft 
above ground level. These dimensions are 
sufficient to demonstrate the magnitude of the 
problem which confronts the designer of a 
large windmill and to show the importance 
of making steady advances by moderate 
stages. 

When the time comes to build windmills, 
every installation will represent a compromise 
between the need to find the windiest site 
and the convenience of easy road access and 
a short connection to the nearest trans- 
mission line. Under these conditions an 
estimate of the total possible annual output 
can only be a number to indicate its order 
of magnitude and to arrive at such an esti- 
mate it is best to neglect the possibility of 
high output from the more favourable sites. 
The right course seems to be to calculate 
the output obtainable from a wind regime 
having a mean annual wind speed of 18 
m.p.h. The appropriate calculation gives an 
output of 2300 units per annum for every 
kilowatt installed and represents an efficiency 
of 25 per cent between the accessible wind 
energy and the electrical energy sent out. 
These output and efficiency figures show that 
if 1000MW of windmill capacity were 
eventually installed in Scotland the output 
would be not less than 2300 x 10® units per 
annum. It is important to note that the 
corresponding figure for the potential hydro- 
electric energy in Scotland is of the same 
order, but rather larger, being 8000 x 16° 
units per annum.® 

These estimates of ultimate capacity and 
output for wind power, 1000MW and 


2300 x 10® units per annum, have no value 
or meaning except that, having been built 
up on a foundation of not unreasonable 
assumptions, they demonstrate that there is 
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in the wind in Scotland a very large amount of 
energy within reach. 


<CONOMIC Factors 


It has been shown that there are probably 
ten sites in Scotland where the total annual 
flow of accessible energy in the wind is about 
25,000 x 10® units. It has also been shown 
that if and when 5000kW windmills can be 
made it should be possible to extract 
2300 x 10° units per annum from these sites. 
Smaller machines would give a relatively 
smaller output. But these figures only prove 
that there is plenty of wind energy. The 
practical development of economic windmills 
has still to come. 

Two factors are still unknown. The first 
is whether a large windmill, say, of 1250kW 
capacity or greater, can be built which is 
efficient and reliable. This can only be 
ascertained by building experimental wind- 
mills, operating them under commercial 
conditions and 
information about them. The second is 
whether such a windmill can be built at a 
price which makes its output competitive. 
The costs must include the cost of the inter- 
connecting transmission circuits and owing 
to the remoteness of many of the sites these 
costs would inevitably be considerable and 
may restrict development. Fortunately, 
however, the outlook on costs is good enough 
to be encouraging, but it will be appreciated 
that accurate information does not exist 
and will not be available for some time. 
Thus no opinion at present can be expressed 
as to the extent to which wind power can or 
will be developed. 


CoNCLUSION 


There is a long road to be traversed from 
the Hydro Board’s 100kW experimental 
windmill to the construction of many large 
windmills. The building of the experimental 
machine, however, is the first step in the 
chain, and it would be unwise to contemplate 
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constructing a second machine until it has 
operated for a period and its performace jg 
known with some exactitude. 

It has been shown that there is an im:nense 
reservoir of energy in the wind in Scoiland, 
and this may be regarded as the true jus ifica. 
tion for the action which the Hydro J:oard 
has taken in ordering the windmill. Its 
capacity has been chosen with care aid js 
based on sound practical reasons. |\very 
effort is being made to make it as up to date 
as possible in order that it may supply the 
maximum amount of new and useful informa. 
tion. It'is being erected in Orkney because 
there exists there the best combination of 
economic and operational advantages. 

Looking forward into the future, once the 
Hydro Board’s machine is at work, the next 
step will be to study its performance. ‘Then 
from the practical data thus collected and 
from the results of the researches which: the 
E.R.A. will be conducting simultaneously, 
the design of a larger machine can be com- 
menced. As this second machine takes sliape 
it is probable that accurate knowledge of 
the economic factors will begin to accumulate 
and provide some guidance on the course of 
future developments. 
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TRANSFORMERS 


, re interesting transformers are now 
being built in this country for service 
at the British Electricity Authority’s sub- 
stations at Staythorpe and West Melton. 
The first of these substations adjoins Stay- 
thorpe power station and the transformer, 
which is being manufactured by the British 
Thomson-Houston Company, Ltd., is a 
120MVA, three-phase unit with a voltage 
ratio of 132/275kV for supplying the 275kV 
transmission line referred to in the first part 
of this article (page 48). At the other end 
of this transmission line, at West Melton, 
near Sheffield, there will be a similar trans- 
former (manufactured by the English Electric 
Company, Ltd.) for stepping down the volt- 
age to 132kV. The transformers will be 
auto wound, without any tappings and forced 
water cooling will be adopted, using oil/water 
heat exchangers. 

Another interesting transformer, which is 
described more fully on page 129, is the three- 
phase 75MVA generator transformer which 
was built last year by Bruce Peebles, Ltd., 
for installation below ground level at Porto- 
bello power station. Owing to space restric- 
tions compactness was an important con- 
sideration and forced water cooling was used, 


sea water being pumped through twin oil 
coolers by duplicate pumps providing 100 
per cent standby facilities. Failure of one 
pumping set operates an alarm and auto- 
matically starts up the standby. 

Among the important orders completed 
in 1949 for export to the dollar market was 
one for two 60MVA, three-phase, 125/66kV 
water-cooled units with on-load tap-changing 
equipment. These units were manufactured 
by the Hackbridge and Hewittic Electric 
Company, Ltd., shipped to Shawinigan 
Falls power station in Quebec, and put into 
service in the autumn. 


HicH-VoOLTAGE SWITCHGEAR 


Since its introduction, the air-blast circuit 
breaker has acted as a spur to the continued 
development and improvement. of the oil 
circuit breaker. The potential requirements 
of circuit breakers for service at voltages 
of the order of 300kV gave particular interest 
to one of the exhibits at the British Industries 
Fair, Castle Bromwich, where the British 
Thomson-Houston Company, Ltd., showed 
one phase of a 275kV, 2500MVA “ Shuntare ” 
oil circuit breaker. This unit was described 
in our issue of April 29, 1949, page 463. 

The general arrangement of one phase of 
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the 275kV unit is shown in a drawing repro- 
duced herewith. A reduction of about 30 

r cent in oil volume compared with the 
normal vertical cylindrical tank is effected 
by using @ lenticular tank. Each circuit 
preaker is provided with a separate oil pump 
which allows draining or refilling of one 
phase to be carried out in ten minutes. A 
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275KV SWITCH UNIT 


pneumatic closing mechanism is fitted and 
the circuit breaker is opened by torsion bar 
accelerating springs. Self-compensated arc- 
control chambers shunted by wire-wound 
switching resistors are mounted at the lower 
ends of the oil-filled bushings which are 
of conventional design. The circuit breaker 





CIRCUIT BREAKER 


HIGH-VOLTAGE 
WITHDRAWN FROM CUBICLE 


is suitable for high-speed auto-reclosing 
duty, and the design of circuit breakers 
with higher breaking capacities is under 
consideration. 

Another manufacturer to introduce a new 
range of switchgear was A. Reyrolle and 
Co., Ltd. One panel of this company’s 
air-insulated, horizontal draw-out, metal- 
enclosed switchgear with air-break circuit 





THE ENGINEER 


breakers is illustrated herewith. Each panel 
comprises a built-up sheet steel enclosure 
subdivided into chambers containing, respec- 
tively, busbars, current transformers and a 
removable truck type circuit breaker unit. 
Our illustration gives a view of the circuit- 
breaker truck withdrawn from the cubicle 
to show the isolating contacts. A single- 
break circuit breaker is incorporated, the 
moving contacts being hinged blades giving 
a high-pressure silver-to-silver contact when 
engaging with the self-aligning fixed main 
contacts. Tipped arcing contacts are fitted 
and a rapid break is achieved by kick-off 
springs operating on the low-inertia blade 
contact assembly. Isolation is provided by 
means of a racking handle aceessible through 
a door in the front cover. Mechanical inter- 
locks ensure that the circuit breaker cannot 
be isolated or plugged home except in the 
“* off ”’ position. 


Fust-OPERATED CrrcuIT BREAKER 


The provision of adequate overcurrent 
protection is difficult in instances where a 
very small supply has to be taken from high- 
voltage busbars. For example, if an auxiliary 
transformer of, say, 5kVA or 10kVA capacity 
is connected to 33kV busbars, the normal 
load current is so small that no ordinary 
overload current will actuate any form of 
relay or trip mechanism operated by current 
transformers. A solution which has been 
adopted by the Genera] Electric Company, 
Ltd., involves the use of a fusible element. 

As illustrated herewith, the breaker supply- 
ing the load is of standard construction, 
except that one of the moving contacts 
attached to the cross bar in each phase is 
insulated from it, the circuit being completed 
through a small spring-loaded fuse mounted 
on the left of the moving contact crosshead. 
This fuse is set to operate at a suitable current. 
In so doing it releases a spring which actuates 
a latch on the cross bar, which, in turn, 
operates the trip gear throvgh an insulating 
rod. The circuit is thus opened by the 
normal operation of the breaker and the 
fault current is'interrupted by the arc-control 
pots. During the time taken for the breaker 
to open, which is only a few half-cycles, it 
would, nevertheless, be undesirable for the 
fuse to continue arcing. To prevent this, 
the fuse is shunted by a small spark gap 
designed to break down and weld up solid 
as soon as the voltage across it exceeds a few 
hundred volts. This means that, as soon as 
the fuse blows an arc crosses the spark gap 
and thus carries the current until it is broken 
as described. The fuse and spark gap are 
replaced as a unit. 


CONTACTOR GEAR 


Interesting developments in the design 
of contactors for small starters were made 
during 1949, when the British Thomson- 
Houston Company, Ltd., introduced what 
is claimed to be the first contactor starter in 
the world, to embody laminated magnet 
frames without the use of rivets. In this 
form of.construction the laminations are 
cast directly into the zinc alloy magnet 
frame assembly, and the various lugs for 
mounting in the box and for carrying the 
fixed contact supports are integral with 
the die casting. Through this change it 
has heen possible to simplify the fixing of 
the plunger guides and improve the method 
of mounting the assembly within the box. 

For some time the same company has been 
seeking some means of eliminating the 
magnetic blow-outs normally used in ‘the 
are chute assemblies of contactors. As a 
result, some interesting designs have been 
produced, using the basic principles of the 
are chutes used for circuit breakers. As 
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illustrated on this page, these arc chutes 
contain a series of radial steel plates which 
tend to draw the arcs off the contacts and 
up to the top of the chutes. If it becomes 
necessary to reduce the amount of flame and 
hot air emitted from the chute a number of 
short copper plates are introduced between 
the steel plates. 

In tests made at various voltages up to 





33KV, SOOMVA FUSE-OPERATED CIRCUIT 
BREAKER 


660V the arc chutes have successfully broken 
currents up to fifteen times the rating of the 
contactor, the limit of the test being the 
current at which the contacts weld, and not 
the current at which the chutes fail. It is 
claimed that the arc chutes can deal with a 





CONTACTOR WITH MULTI-ARC CHUTES 


breaking current as high as eight times full 
load for many thousands of operations. 


RECTIFIERS AND RAILWAY SERVICE 


Important railway electrification work 
completed in this country during 1949 
included the Liverpool Street-Shenfield 
system, which was described in our issues of 
September 30th, October 7th and 14th. 
Equally interesting, from the technical view- 
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point, was the re-equipment of the power sup- 
ply system Liverpool-Southport line, which 
wasdealt within ourissue of December 2, 1949. 

An important export contract in hand 
during the year involved the supply of 
fifteen 3000 h.p., 3000V, direct current main 
line locomotives for the Estrada de Ferro 
Santos a Jundiai (formerly the Sao Paulo 
Railway), Brazil. These locomotives, the 
first of which was completed and shipped to 





2000KW RECTIFIER BANK FOR BRAZILIAN RAILWAY ELECTRIFICATION 


Sao Paulo during the year, are (as described 
in our issue of November 11th) being manu- 
factured by the English Electric Company, 
Ltd., in collaboration with the Vulcan 
Foundry,. Ltd., which is supplying the 
mechanical parts. The former company is 
also the main contractor for the substation, 
overhead lines and rolling stock. A photo- 
graph reproduced herewith shows part of a 
2000kW bank of mercury arc rectifiers 
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that is inherent in electrified systems is the 
use of mobile rectifiers as auxiliary power 
supply points. A photograph reproduced 
on this page shows one of two 1200kW, 
1500V, G.E.C. mobile rectifiers now in 
service on the Netherlands Railways as 
standby equipments for any of the railway 
substations, providing additional power 
when the load on the railway reaches unusual 
proportions, and acting as temporary sub- 


stations during track extensions. The com- 
plete equipment is mounted on the railway 
wagon, the transformer being of the outdoor 
type, while the rectifiers and their associated 
switchgear are housed in a fabricated 
compartment. 

Apart from the fact that the physical 
dimensions are governed by railway require- 
ments, the transformer follows the company’s 
standard practice for rectifier transformers, 





MOBILE RECTIFIER FOR 


installed in one of the three substations 
supplying power for this scheme. The main 
substation is at Tiete, whence remote control 
is exercised over the two remaining sub- 
stations, which are approximately 20km apart 
at Caierias and Campo Limpo. When com- 
plete each substation will have an installed 
rectifier capacity of 4000kW, with space 
available for an additional 2000kW, using 
pumpless, steel-bulb units, as shown in our 
illustration. 

An interesting example of the flexibility 


NETHERLANDS RAILWAYS 


and is equipped with off-circuit tap-changing 
gear. It is designed for an incoming three- 
phase, 50-cycle, a.c. supply at 10kV, which 
is controlled by a standard air-insulated 
switch panel on which arrangements are 
made for vertical isolation of the circuit 
breaker. The rectifier itself is a twin- 
cylinder unit, each cylinder being mounted 
on trunnions, to minimise shock loads which 
may occur when shunting or braking. For 
the outgoing d.c. supply a standard G.E.C. 
reverse-current, high-speed circuit breaker 
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is used, and arrangements are made for com. 
plete protection of the equipment againgt 
all likely faults. 

Special consideration is given to the 
ventilation of the rectifier compartment, 
and as the substation may have to operate 
in widely varying temperature conditions 
provision is made for heating the compart. 
ment when the surrounding temper iture 
falls to a low figure. Normally, pow:r for 





THREE-PHASE I.P. SECTIONALISING CABLE JOINT 


heating is obtained from a tertiary winding 
on the main power transformer. Auxiliary 
transformers are also supplied to provide 
power for heating when the substation is 
out of use and standing in a siding. 

Provision is made for controlling the mobile 
substation either from the unit itself or 
from an adjacent permanent substation. 
In certain cases, control is effected from the 
nearest railway station. An auto-reclose 
relay is provided which will reclose the high- 
speed circuit breaker a number of times at 
predetermined time intervals after a fault, 
finally locking out if the fault does not clear 
itself. In such an event it is necessary for 
the attendant to go to the substation to 
reset the relay. 

We learn that since these equipments 
were supplied, a further order for sixteen 
units of similar rating has been received by 
the company for the re-equipment of per- 
manent railway substations in Holland. 


220KV IMPREGNATED PRESSURE CABLE 


Typical of recent power cable developments 
was the 220kV impregnated pressure cable 
manufactured at the Erith works of British 
Insulated Callender’s Cables, Ltd., and 
installed in France by the makers with the 
co-operation of the French cable firm, 
Trefileries et Laminoirs du Havre. A 110- 
yard, three-phase loop of single-core cable, 
complete with sealing ends, joints and gas- 
control equipment, was laid in the grounds 
of the Clamant Laboratories of Electricité de 
France, and was connected to the 220kV 
French network for long-term field testing. 
The cable was described and illustrated in 
our issue of March 18, 1949. Points of 
interest about the installation include the 
use of a semi-conducting glaze on the porce- 
lain to equalise the end-to-end stress; and 
the severe tests applied to the cable before 
and after installation, including a series of 
impulse tests consisting of twenty impulses 
(ie., ten consecutive impulses of each 
polarity) at 1080kV peak. 

The same British company was also 
responsible for an interesting development 
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in the design and construction of power 
transmission cable joints. A photograph 
reproduced on page 110 shows a three-phase 
gectionalising joint to subdivide (pneu- 
matically) a 66kV, three-core, 0-4 square 
inch impregnated pressure cable installed 
between Battersea power station and the 
Southern Electricity Board distributing 
centre at North Hyde. The three cables 
on this important link are capable of trans- 
mitting 160MVA over the 15-mile route, and 
the sectionalising joint achieves, in one unit, 
a duty that previously required a series of 
single-phase joints. 

The insulating diaphragm of the joint, 
which is called upon to withstand constant 

pressure of ‘200lb per square inch, 
consists of a metal plate with porcelain 
insulators, through which the conductors 
of the cable pass. The combined electrical 
and mechanical strength of porcelain insu- 
lators makes them highly suitable for this 
purpose ; but the relatively large dimensions 
necessitated in the past has restricted their 
use to single-phase arrangements. 

To exclude the possibility of porosity a 
special grade of bronze was used for the 
casting from which the shell of the joint was 
made. The cable cores are connected to a 
bared conductor which passes through the 


porcelain, and the insulation between them | 


consists of insulated paper with a rosin-free 
compound. An orthodox form of termina- 
tion, with a paper roll stress core, is used for 
the earthed screen on the cable core. The 
shell is filled with compound, provided with 
an air dome, and arrangements made to 
maintain an equilibrium of gas pressure 
between the air dome and the cable proper. 
The assembled joint has an overall length of 
11ft with a maximum diameter of 27in, and 
the weight of the assembled castings is 
19} cwt. Jointing, carried out by the makers, 
required a total of ninety-six hours, which is 
much less than the time required for a single- 
phase arrangement. 


INDUSTRIAL ELECTRONIC CONTROL GEAR 


Space limitations forbid any comprehensive 
account of progress made in electronic tech- 
niques applied to industry generally, but the 
following examples can be regarded as typical 
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ing control panel built to a customer’s particu- 
lar specification. The welding machine, withits 
control gear, is capable of carrying out spot, 
roller spot, projection, seam, pulsation or 
flash welding—a diversity of functions which 
is not normally required except in welding 
research. The control panel is capable of 
handling up to 2400kVA. The first three panels 
from the left are equipped with two trigger 
thyratrons each, so that there are three 
trigger valves to control one of the two 
ignitrons, which are mounted on the second 
panel. From left to right the first panel 
controls the preheat current, the second the 
weld current, and the third the post-heat 
current. The contactor panel on the right 
controls air valves on the machine, while the 
apparatus mounted in the tray controls 
the general sequence of operations. Six 
different welding sequences can be set up. 

A good example of constant frequency and 
constant voltage generating equipment is 
the English Electric 440V, single-phase, 
50 c/s apparatus which has an output 
of 5kVA and maintains the frequency 
constant to +1 per cent, and is independent 
of normal mains variations and of output 
load changes. 

Nominally, the input to the equipment 
is at 440V, three-phase, 50 c/s, and after 
full-wave rectification the main d.c. 
output is taken to the power output triodes, 
where it is converted into a stable 440V, 
single-phase output. Stable output frequency 
is obtained by means of a resistance/capaci- 
tance, temperature-controlled, phase-shift 
master oscillator, coupled to a driver stage 
consisting of parallel push-pull cathode 
followers. In turn, these cathode- followers 
drive two power output triodes working 
under class B conditions. Voltage stabilisa- 
tion is maintained by a feed-back system 
from the output to the master oscillator. 
Full circuit protection is provided and the 
equipment is fully automatic and suitable 
for continuous operation unattended. It 
is now in use as a source of supply for railway 


signalling. 
A New VoutaGe REGULATOR 


Varying loads and poor regulation of the 
mains supplies are two factors which often 





ELECTRONIC CONTROL PANEL FOR MULTI-PURPOSE 


of the equipment being produced by British 
manufacturers. 
One of ourillustrations shows a B.T.H. weld- 


WELDING MACHINE 


render sensitive instruments and pieces of 
apparatus unsuitable for mains operation. 
While a degree of voltage regulation is 


afforded by mechanical 
methods, neither has, hitherto, provided a 
wholly satisfactory solution to the problem of 
obtaining a constant voltage supply in the 
face of loads which fluctuate rapidly by 
substantial amounts, combined with poor 
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and electrical 


mains regulation. In no other application 
is the importance of high-speed voltage 
regulation so great as in the case of supplies 
to telegraph systems. Not only is there a 
risk that fluctuations in voltage will cause 
false operation of the relays, but even small 
changes in voltage will give rise to inter- 
ference between circuits. 

In the power supply units recently 
developed by Standard ~Telephones and 
Cables, Ltd., the greater part of the load is 
supplied from a selenium rectifier at a voltage 
less than the minimum of the required 
control range. “A second rectifier, controlled 
by two thyratrons, supplies a variable 
boosting voltage. This arrangement has the 
advantage that the main work is performed 
by selenium rectifiers at comparatively low 
cost and long life, whereas the proportion 
of the load handled by the thyratrons them- 
selves is only about one-quarter. It is thus 
possible to use much smaller valves than 
would otherwise be the case. 

To make the voltage boost effective over 
a variable portion of the complete a.c. cycle, 
the grids of the thyratrons are given a poten- 
tial consisting of three components. The 
first is an a.c. potential, in anti-phase with 
the plate potential and of equal magnitude, 
but divided by the control ratio of the 
thyratron. The second component is a saw- 
tooth wave which, in the absence of any 
direct bias, will bring the tube into the dis- 
charging condition for a very short period 
at the end of each cycle. The third com- 
ponent is the error voltage and is the differ- 
ence between the voltage across the load and 
the standard voltage. Any increase of the 
third component will therefore increase the 
proportion of the a.c. cycle over which the 
boost of the thyratrons occurs. 

Employing the new power units for 
supplies to as many as sixty teleprinters, 
it has been possible to achieve a voltage 
regulation such that the voltage change from 
no-load condition to that of a full load of 
3A at 80V has been less than +1-5V. In 
short, the new circuit combines the good 
regulating features of the thyratron with 
economy approaching that of the metal 
rectifier. 


Two DEVELOPMENTS IN MEASUREMENTS 


Progress in electrical engineering depends 
so much upon measurement techniques that, 
although adequate treatment of the subject 
is impossible in the space available, it is not, 
perhaps, out of place to conclude this review 
by referring to two developments. 

One of the accompanying illustrations 
shows the new gauss meter, which makes use 
of the Hall effect in germanium and can be 
applied to the measurement of d.c. magnetic 
field strengths up to 25,000 gauss. The Hall 
effect was first observed in metals in 1879 ; 
a voltage is produced across a strip of metal, 
or semi-conductor, at right angles to the 
directions of applied current and magnetic 
field. The Hall voltage V is given by the 
equation V=RIH/t, where R=Hall coefii- 
cient in volt contimetres/ampere gauss ; 
I=current through plate in amperes; 
H=magnetic field strength in gauss; 
t==thickness of plate in centimetres. 

The instrument, which was made in the 
research laboratories of the British Thomson- 
Houston Company, Ltd., consists of a control 
unit containing a micro-ammeter, zero adjust- 
ing rheostat, calibration rheostat and a 
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4-5V flat battery. The probe contains the 
germanium Hall plate inside a non- 
magnetic stainless metal sheath with outside 
dimensions, 0-140in wide by 0-035in thick. 
The length of the probe can be made to suit 
any particular application, but is normally 
l}in. It will be obvious that this device is 
very convenient for measuring the magnetic 
field strength of very small air gaps. There 
are three scales, up to 5000, 10,000 and 
15,000 gauss, and control knobs for calibra- 
tion and zero setting. 

The same company has made an interesting 
and perhaps important discovery relating 
to cooled lead-sulphide cells, which are used 
as infra-red detectors. The detection limit 
of these cells is known to improve five to ten- 
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fold on cooling a typical cell from room 
temperature to —80 deg. Cent., the process 
being accompanied by an increase of 
cell resistance from about 50,000 ohms to 
1 megohm. Further cooling, as with liquid 
air (—180 deg. Cent.) produces under normal 
conditions little or no further change. It 
has been found that this occurs, paradoxic- 
ally, because the cell now becomes so very 
sensitive ; its resistance is kept low, and its 
response, so to speak, is saturated by the 
radiation which it receives from its sur- 
roundings if these are at room temperature. 
If the cell is not only cooled with liquid air, 
but placed in a box at liquid air temperature, 
its detection limit for radiation received 
through a small hole in the box becomes 
more than 1000 times better than at room 
temperature. Under these circumstances a 
radiation power of less than 10-7W can be 
detected. 
———_————— 

BROADCASTING TRANSMITTER FOR DENMARK.— 
The Danish Posts and Telegraphs Department has 
ordered two of the new range of broadcasting trans- 
mitters designed and manufactured by Marconi’s 
Wireless Telegraph Company, Ltd., Chelmsford. 
Both transmitters are medium wave, air-cooled 
equipments, with an output power of 100kW. 
They will be installed at Skive and Kalundborg, 
respectively. Due to the restricted number of 
frequencies available for broadcasting in Europe 
the Skive transmitter will be sharing the same 
frequency as that used by the Copenhagen station. 
The Marconi Company is providing two of its high- 
constancy drive equipments to enable this common 
frequency working to be achieved satisfactorily. 
The day-to-day frequency drift of these drives is 
less than +1 cycle in a hundred million, and over 
— of as long as a month this drift is only a 
ew parts in a hundred million. By the use of 


these drives it is possible for two transmitters to 
operate independently on common frequencies 
with only occasional checks and adjustments for 
the alignment of their two drives. 
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Some Considerations in the Provision 


and Operation of 


an Overseas Mail 


° * 
Service 
By JAMES GRAY, C.B.E., B.Se.t 


No. 


{ape ships of an established mail service 
are the offspring of separate traditions of 
shipowner and shipbuilder. As in other 
fields of human endeavour, tradition prevents 
egregious error, but its control is deadening 
in the absence of constant review and re- 
freshment. The shipbuilder is the leader in 
technical advancement. The shipowner has 
to assess the effect of that technical advance- 
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Attention has been drawn to the abnormal 
incidence of propeller-shaft failures curing 
the past few years, frequently resulting in 
the loss of the propeller in mid-ocean, and 
consequent disablement of a single-screw 
vessel. Stresses due to torsional vibration 
and to bending, varying conditions of revo. 
lution and to the form and finish of the key. 
way as a stress raiser have been assessed. 
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ment upon the economy of his service, 
through forecast and definition of his pur- 


pose. 

Pursuit of reliability and uninterrupted 
service justifies review of one or two faults 
and their correction. Benefit would accrue 
to the whole industry if closer collaboration 
were maintained at lower levels between the 
operator and repairer, and the builder’s 
design and construction staff. Contact at 
the top is not sufficient. In the builder’s 
organisation, conception and direction origi- 
nate and radiate from the centre. It is the 
reverse in operation. Perception and imme- 
diate correction of fault is at the periphery. 
Correction tends to be confined to restora- 
tion: the cause is unsought and undis- 
covered ; recurrence of like fault tends to be 
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accepted. Imagination and reflection are 
not pronounced qualities in the so-called 
practical man. Modesty forbids that he 
should question the wisdom of the creator 
who dwells in the enchantment of distance. 

The problem of the operator is to ensure 
that information of proper kind reaches the 
centre so that it may be weighed and inter- 
preted for existing ships, and embodied in 
the design of those to be built. 





* Institution of Mechanical Engineers, January 20th : 
Thomas Lowe Gray Lecture: Extracts. 

+ Chief Superintendent Engineer, the Union-Castle 
Mail Steamship Company. 


These investigations have not indicated 
inevitable failure. 

Whatever the measure of the analyses, 
the effect of corrosion, if present even in 
slight degree, is seriously to aggravate prone- 
ness to fatigue failure. Rubber waterstops 
at the forward face of the propeller are of 
two main types. In one case compression of 
the rubber is fixed by the propeller nut, 
in the other, by a gland ring independently 
adjusted. Both types have several modifi- 
cations. 

Rubber is the only suitable material. 
The rubber ring should be endless, and 
consequently must be placed on the shaft 
before the propeller. It cannot be renewed 
without removing the propeller, an opera- 
tion which generally extends the normal 
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time in dry dock. Survey requirements 
are met by examination at intervals of three 
years. Physical features of rubber have 
wide variation in hardness, resilience, and 
in plasticity. All rubber is subject in time 
to plastic flow under pressure. Change of 
form consequent upon plastic flow diminishes 
resistance to water seepage. The nature 
of rubber is such that the ring must be 
finished to dimension in a suitable machine 
before it reaches the dry dock. If delay is 
to be avoided the ring should be available 
when the propeller is withdrawn. 

The design a, Fig. 1, is more common 
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and less costly than the others. The design 
applics to most of the vessels which lost 
ropellers. If there is too much allowance 
for compression, the propeller may not be 
securely set on the taper of the shaft. If 
there is too little, the rubber fails to seal. 
In either case seepage will result. The 
conditions under which propellers are re- 
moved and fitted militate against careful 
and accurate work. Stage planks, rain and 
wind, night operation, and improvised lift- 
ing gear all have their adverse effect. 

The design b, Fig. 1, allows the propeller 
to be set fast and the nut hardened before 
the ring, is, fitted in place. This design 
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allows some compensation for error in dimen- 
sion, but the degree is small. If too slack, 
the gland ring closes on the face of the 
propeller boss without exerting sufficient 
pressure; if the volume of the rubber is 
too great, the flange of the gland ring is 
sprung, and the studs break in service by 
fatigue from propeller vibrations. The 
volume is completely enclosed and, as the 
bulk modulus of rubber is high, there is 
little or no bulk compression from gland 
pressure. Any plastic flow will quickly 
relieve the sealing pressure. 

In spite of these limitations, design 6 
gave consistently good results over many 
years. With normal care, the tapers of the 
shafts in the propeller bosses were found to 
be bright and free from corrosion or fatigue 
cracks when examined at intervals of three 
or four years. 

During the past five or six years, coinci- 
dent with the loss of propellers in vessels 
built in wartime, shafts of ‘other vessels of 
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varying ages were condemned on account 
of fatigue cracks, either adjacent to the 
after end of the liner, or to the forward 
end of the taper bore of the propeller boss. 
At each of these positions there is stress 
concentration in conjunction with galvanic 
action between copper and steel if sea- 
water is present to act as electrolyte. Quan- 
tities of water were regularly found when the 
propeller nut was removed. The propeller 
cap is usually of light structure with widely 
spaced fastenings to the boss, making a 
poor joint. Investigation followed as to the 
possibility of water passing from the inside 
of the cap between the face of the nut and 
that of the propeller. Slight damage was 
identified from the box wedges set between 
nut face and propeller face to drive the 
propeller home on the taper before the 
nut was finally set up. None of these 
investigations discovered fault sufficient to 
explain the abnormal change. Wartime 
workmanship associated with propeller-shaft 
examination in foreign ports was at first 
sought as explanation, but the condition 
was found later, in cases where apparently 
proper care had been given when the pro- 
peller was previously removed and replaced. 
The cause of the change was obscure. 

Design 6 was reviewed for possible fault 
and improvement. It requires dimensional 
accuracy perhaps not always achieved in 
dry dock operation. The form was altered 
to that shown in c, Fig. 1, to provide more 
work of compression with the same tension 
in the gland studs, and consequently more 
energy of resilience. It allows for dimen- 
sional variation of the rubber ring while 
maintaining steady support for the gland 
flange. Adjustment for support of the gland 
flange is provided by half-circle slips for 
which the final thickness is determined when 
the gland is first set up. The gland is then 
taken back, and the slips are inserted. The 
gland is finally set hard against the slips 
with the proper pressure on the rubber. 

Access of water to the inside of the pro- 
peller persisted. At ordinary dry-dockings 
for painting, water was generally seen to 
be oozing from the face of the propeller 
nut. Further search for the cause of the 
change recalled that in the years immediately 
preceding the 1939-45 war there had been 
a general change from propellers with bronze 
blades and separate steel bosses to integral 
solid-bronze propellers. The change was 
favoured by higher propulsive efficiency of 
the solid propeller, on account of the smaller 
boss, a difference of the order of 3 per cent 
or an annual saving in the cost of fuel of 
£3000-£4000 for a ship of 25,000 gross tons 
with boiler fuel at £4 per ton. 

Further investigation established not only 
that the corrosion was confined to the solid 
propellers, but that it applied to each solid 
propeller in a greater or less degree without 
exception. 

Fig. 2 shows the forms of bosses for the 
built and solid propellers, respectively. 

The cored space in the solid propeller 
contains air at atmospheric pressure when 
the propeller is assembled in dry-dock. 
Immediately the vessel floats, there is an 
external static head of 10ft to 15ft of water, 
and added pressure impulse as the ship 
pitches in service. Balance of pressure 
inside and outside the propeller boss requires 
that one-third to one-half of the cored 
space inside the boss shall be filled with 
water. Access may be past minute error 
in the fit of the rubber ring, fault in the 
mating faces of propeller nut or boss, or 
past the backlash clearance of the screw 
thread on the shaft. In time, pressure will 
be balanced by water entering the boss. 
There is no corresponding condition in the 
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boss with separate blades where the boss 
fits over the whole of its length. The obvious 
means of prevention is to omit the cored 
recess or to ensure that after assembly the 
space is completely filled with non-corrosive 
grease or other suitable material. It may 
be suggested that, had the propeller bosses 
been fitted over their whole length in 
“ Liberty ” and other vessels, few propellers 
would have been lost. 

Fatigue failures are still too common in 
the diesel engine. The origin is at times 
obscure. They are rarely related to func- 
tional or designed stresses. The cause has 
to be sought in a stress raiser such as a badly 
fitted bolt, often originating in design 
which overestimates the capacity of the 
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fitter. In more difficult cases, the cause may 
be secondary accelerations overlooked in 
assessing the factor of safety. Chain drives 
are an attractive alternative to a train of 
gearwheels. The form of the gearwheel 
tooth provides constant relative velocity 
of driving and driven member, and there is no 
relative acceleration at engagement and 
disengagement of the individual tooth. 
The chain does not meet that condition. 
Acceleration at each engagement is a func- 
tion of the angle between adjacent teeth 
of the sprocket and of the velocity of the 
chain. The resulting forces are the product 
of this acceleration and the specific weight. 
A short drive aggravates the effect of the 
accelerating forces. 

The tensile strength of a chain varies as 
the square of the pitch or of the angle 
between adjacent sprocket teeth. Increase 
of tensile strength thus involves greater 
increase of acceleration forces. An instance 
may be quoted of two twin-screw vessels, 
developing about 12,000 s.h.p. on each ten- 
cylinder engine. The distance between 
shaft centres is 5ft 10in, chain speéd is 
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1250ft per min. in normal service, and pitch- 
circle diameter of sprocket is 4ft 4in. The 
original drive consisted of two duplex chains 
with links of 5-8in pitch (Fig. 3). Fatigue 
failures of rollers, pins and links were 
frequent. The surface of the pins showed 
abnormal bearing pressure. The provision 
of gunmetal bushes on the pins provided 
some easement but frequent fractures con- 
tinued. The need for continued war service 
prevented withdrawal for radical alteration, 
and as so frequently applies in service, 
diagnosis of fundamental cause was con- 
fined to surmise varying widely between one 
observer and another. In the event it 
proved possible to complete the war service 
of the vessels without interruption, but only 
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by examination of the chains throughout, 
at each port, and replacement of defective 
sections. In the home port the chains were 
regularly removed for dismantling and over- 
haul, and replaced by others. 

When the vessels were withdrawn for 
reconditioning, the drive was radically 
altered. In place of each duplex chain, 
three single chains each of 4in pitch were 
substituted (Fig. 4). These new chains 
have been in service for a mean of two and a 
half years without fault apart from some 
cracked rollers. Failure of rollers has since 
been eliminated by the substitution of a 
suitable alloy-steel in place of case-hardened 
rollers. . The aggregate strength of the new 
chains is 28 per cent less than that of the 
original chains. The magnitude of the 
alteration is indicated in the cost, which 
was approximately £12,000 for each vessel, a 
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reasonable amount for the extent of the work 
involved. 

The altered arrangement of the inter- 
mediate adjusting sprocket, although an 
improvement, is not of major importance. 
The acceleration effect of the angle between 
adjacent sprocket teeth is illustrated in 
Fig. 6, which shows an extreme case of a 
drive with six teeth only in the smaller 
sprocket. Inertia of driving and driven 
shafts and their connections prevents them 
from reacting to the varying ratio of angular 
velocities required by the chain. These 
ratios vary from A/B to C/D, during each 
period of engagement and disengagement. 
The accelerating effort of the chain results 
in abnormal stress in its parts. 

A more serious and perplexing experience 
has been the repeated fractures of piston 
rods at the crosshead connection in double- 
acting engines. Fig. 5 shows the design of 
piston rod, crosshead block, and the single 
crosshead shoe with slipper guides. 

The first failure was experienced in August, 
1942. The ship had been in service from 
January, 1936. From the commencement 
of service until the fracture, the distance 
travelled by the ship had been approxi- 
mately 528,000 nautical miles, with approxi- 
mately 153,000,000 revolutions of the 
engines. 

War demand and other preoccupations 
prevented full investigation. The broken 
piston rod was renewed and ambient damage 
was made good without interruption of 
service. The incident was accepted as an 
extraordinary mishap, an assumption based 
upon experience of fourteen ships in the same 
service for periods up to seven or eight years. 
These ships had a total of 202 piston rods 
of similar design. Aggregate mileage and 
revolutions were approximately 4,927,000 
and 1,644,000,000. The length of service 
of so many rods supported the belief that 
the failure was a peculiar accident and not the 
first demonstration of serious consitutional 
weakness. 

In January, 1943, a second piston rod 
broke in the same vessel. The news was 
received from abroad. Before the vessel 
returned, the upper nut of a similar piston 
rod in another ship was found to be hard to 
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move. The cause was found in large arcs of 
the piston-rod thread having broken away, 
apparently by fatigue. 

The pieces of the first broken rod were 
then examined to identify whether common 
cause could be established. The fracture 
was transversely across the rod at the see. 
tion approximately level with the upper 
face of the lower nut—the plane of the 
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lower face of the crosshead block. Heavy 
“ firing”? and tearing showed on the plain 
portion of the rod and on the inside of the 
crosshead block. 

These observations led to the conclusion 
that the nuts had slackened in service, in 
spite of regular and frequent crankcase 
examinations, and that for some time before 
fracture the rod had been moving in the 
crosshead block with each stroke, although 
skilled and experienced operating engineers 
had failed to detect any indication of such 
movement before the smash. 

The slackening of the nuts and the conse- 
quent movement with each stroke being 
accepted, the resulting failure by trans- 
verse fatigue starting at the root of the 
screw thread at the smallest section appeared 
to be a reasonable conclusion. 


(T'o be continued) 


Buses with Under-Floor Engines 
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F the development of the road passenger 

vehicle is traced it will be seen that a steady 
evolution has taken place from the arrange- 
ment where the engine was forward of the 
driver and the passengers to his rear, in much 
the same fashion as the horse-drawn bus, to the 
“‘ forward drive ’”’ arrangement, with the driver 
alongside the engine, and the top deck running 
the full length of the vehicle. The aim in each 
stage has been to seat more and more passengers 
within the legal plan form of the bus. A double- 
deck arrangement, of course, increases the 
number of passengers that can be carried, but 
requires a stairway, is comparatively unstable 
and is difficult to design to give adequate 
headroom for the passengers without the overall 
height being such that bridges are fouled. 

For these reasons the next logical step 
seemed to be to endeavour to seat more pass- 
engers on one deck, by utilising the space 
occupied by the engine in forward control 
vehicles. By placing the engine beneath the 
floor an uninterrupted single deck could be 
obtained, and the passengers would have the 
complete plan area at their disposal, except for 
a small compartment for the driver. Other 
advantages may be secured by such an arrange- 


ment, notably better weight distribution, 
improved methods of entrance and exit, and 
insulation of noise and fumes. 

For some years now buses with under-floor 
engines have been running in America and other 
lands with success. The reasons why they have 
not hitherto been so highly developed in this 
country are discussed in a leading article on 
another page this week. 

In this article and one to follow it, we 
describe two new designs for single-deck under- 
floor-engined passenger vehicles, the Leyland/ 
MCW “ Olympic” range and the Associated 
Equipment Company’s “ Regal” Mark IV 
models. 


LeyLanp/MCW “ Otympic ” 


An entirely new range of single-deck buses is 
now in production jointly by Leyland Motors, 
Ltd., and Metropolitan Cammell Weymann 
Bodies, Ltd. For the British market the vehicle 
has the legal maximum overall dimensions of 
27ft 6in length and 7ft 6in width, on a wheel 
base of 15ft 7in., to seat forty passengers ; 
whilst three overseas models are each 8ft wide 
and 29ft 3in, 31ft 8in and 34ft 6in long, to 
accommodate thirty-six, forty and forty-four 
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engers respectively, on wheel bases of 
16ft lin, 17ft 6in and 20ft 4in. All overseas 
models can be supplied with either right or left- 
hand control. 

In contrast to the more usual type of con- 
struction, in which chassis and body are built 
separately, integral construction is adopted for 
the ‘“‘ Olympic ” models. This method is new 
to this country, though Metropolitan Cammell 
Weymann has been interested in such a develop- 
ment for many years and, in fact, built chassis- 
Jess trolleybuses for London Transport in 1936. 
This type of construction has many advan- 
tages, for it is possible to combine with light 
weight a strong structure, and to design the 





DRIVER'S COMPARTMENT, ‘*‘OLYMPiIC’’ HOME 
MODEL 


vehicle as a complete unit, taking into considera- 
tion at one and the same time the relationship 
of wheel base, axles, spring anchorages, cross 
members and positions of power unit, doors and 
windows. On an orthodox vehicle there is a 
strong bulkhead behind the driver and engine, 
which helps to strengthen and stiffen the frame. 
But with an under-floor engine this bulkhead 
is redundant. Its stiffening effect is lost and 
the need becomes apparent for the stiffer con- 
struction which can be provided by the integral 
chassis and body. With integral construction 
the longitudinal load-carrying members virtu- 
ally extend in depth from the floor line to the 
underside of the windows, and in a lesser degree 
upwards into the roof itself. The transverse 
members are also deep, extending from the 
lowest point of the underframe to the underside 
of the floor, and to the waistline at the front 
and rear. These cross members, though light, 
resist torsional movement to a high degree. 

The body structure itself carries the mech- 
anical and propulsive units. Engine, clutch 
and gearbox, in one unit, are mounted about 
halfway along the vehicle, below the floor, and 
the front and rear axles are attached to suitable 
anchorages. Cooling is by a radiator in front 
of the engine with a closed-cowl fan. 

Contrary to first thoughts, accessibility of 
these units, for maintenance or other work, is 
not impaired. The makers claim that, in fact, 
all units are much more accessible than with 
conventional forward-drive arrangement. Main- 
tenance of injection pump, injectors, valve gear 
filters, &c., can be readily carried out from out- 
side the bus, and engine accessories are so 
accessible that it is stated to be only a matter 
of minutes to remove any engine auxiliary, 
whilst the power unit itself has been removed 
complete in well under half an hour by an expert 
gang. 

As has already been remarked, integral con- 
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struetion gives an opportunity to secure good 
weight distribution. Care has been taken with 
the “ Olympic ” models to place many of the 
heavier auxiliaries and components as near the 
rear axle as possible. Mr. S. Markland, chief 
engineer of Leyland Motors, when demonstrat- 
ing the vehicles last week, gave some interesting 





*““OLYMPIC** POWER UNIT MOUNTING 


figures and opinions. He said that the vehicle 
weighed about 9} tons and weight distribution 
was about 40 per cent on the front and 60 per 
cent on the rear axles. These figures suited the 
brake dimensions, which were designed to give 
a retardation of 20ft/sec* with vacuum 
brakes. That was in the belief that speed of 
transportation would increase and would 
require brakes to suit. He believed that the 
heavy vehicle must keep pace with traffic, and 
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complete reliability. There was nothing particu- 
larly new in the units themselves, though the 
steering was novel, with its divided track-rod. 
Items which were not quite ready, but fully 
developed, were a power-assisted gear shift for 
vacuum or pressure operation, and air filters 
and heaters for the interior of the vehicle. 


GENERAL DESCRIPTION 


Accompanying illustrations show the general 
construction of the ‘“* Olympic ”’ models. The 
home model ready for the road is shown in 





FRONT AXLE AND 


our first illustration. Topping-up for water, 
oil and fuel is carried out on the side illus- 
trated, whereas removable valances on this and 
the other side give access to every part requiring 
periodical inspection. Louvred intake venti- 
lators can be seen above the windscreens and in 
the roof, one over the driver’s screen ventilating 
his compartment and the other three leading to 
the passenger saloon. Another illustration 
shows the driver’s “compartment.” The 
driver has exceptionally good sight lines. 

Two illustrations show clearly the main 
structure, one before the engine and axles 
are attached, the other showing the disposition 





UNDER-FLOOR ENGINE AND ACCESSORIES 


that its acceleration should be good, quoting 
30 m.p.h. in twenty seconds from a standstill 
for the ‘‘ Olympic.” That was as good as 4 car 
of yesterday. Fuel consumption was 14 m.p.g. 
at 25 m.p.h., 12 m.p.g. at 30 m.p.h., and 
10 m.p.g. at 40 m.p.h., which, when compared 
on a ton-mile per gallon basis, was quite 
favourable. For city stages, with five stops 


per mile, consumption was 9 m.p.g. Mr. 
Markland stressed that the primary concern in 
the design was to obtain long mileages with 


of some of these components. These views are 
of export models, with “‘ transit ” arrangements 
of doors. Structural members carrying power 
and running units are of nickel steel, with 
pillars, longitudinal members, outer panels. roof 
framing and roof panels of H.D.44 aluminium 
alloy. The outer panels from the bumper rail 
to the waistline are of heavy gauge and form 
part of the load-carrying structure, as already 
explained. The outer skirting below the 
bumper rail is either in the form of detachable 
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valances or readily replaceable panels. Another 
point of considerable interest, showing the care 
with which long trouble-free mileages have been 
sought, is the material for the wheel archeg 
which are of stainless steel, designed to b: good 
for the life of the vehicle. Again, the whole of 
the under-floor portion of the vehicle, inc!udj 
the underside of the floor and the inside surfaces 
of the sides, is sprayed with a protective and 
sound-deadening compound. 

The power unit is a standard Leylang 
“* 0600,” 125 b.h.p. six-cylinder oil eiging. 


STEERING LINKAGE 


horizontally disposed, as shown in an accom- 
panying illustration, a view looking straight 
down upon the unit. Another view shows the 
flexible link engine mounting, with two links at 
the rear and one at the front. The clutch and 
gearbox, giving four forward speeds and 
reverse, are in one with the engine. Fourth, 
third and second speeds are constant-mesh 

, engaged by synchromesh. The drive for 
a six-bladed 19}in diameter fan, which operates 
in a closely fitting shroud behind the radiator, 
is taken from the front of the engine. 

Another illustration shows the arrangement 
of the front axle and divided track-rod steering. 
An I-section beam forms the basis of the front 
axle, and the usual Leyland practice is adopted 
of taking the thrust on a hardened steel button 
at the base of each king pin. The steering is 
claimed to be vibrationless, positive and 
extremely light. 

Suspension is by normal laminated semi- 
elliptic springs, controlled by Newton hydraulic 
shock absorbers. The tension side and edges of 
all the leaves are shot-peened to increase fatigue 
resistance. The springs are 4in wide and 60in 
long at the front, 62in. at the rear, with shackle 
pins incorporating bonded rubber, absorbing all 
rotary movement of the pin.. 

Apart from the differences in dimensions, the 
export models differ from the home model in 
that brakes are air pressure operated, and in 
certain other respects, such as ventilation and 
body insulation arrangements. 

(To be continued) 
en 

Houneary’s Frve-YearR Pian.—It is reported 
that a five-year plan for Hungary which has just 
been started provides for an increase of industrial 
production to 86-4 per cent above the 1949 level. 
Coal production is to be expanded from its present 
level of 11,500,000 tons to 18,500,000 tons a year. 
Iron is to be raised from a yearly production of 
428,000 tons to 960,000 tons and steel from 890,000 
to 1,600,000 tons. It is anticipated that by 1954 
the value of machine tools will have increased from 
185,000,000 to 610,000,000 forints, tractor produc- 
tion from 2600 annually to 4600, and motor trucks 
from 3200 to 9000 a year. Electrical energy pro- 
duction will be increased from 2200 million kWh 
in 1949 to 4270 million kWh in 1954. This will be 
achieved by the construction of three thermal, one 
natural gas and one water-power plant, and by 
enlarging existing stations. In the course of the 
next five years a new high-duty steel furnace and 
rolling mill will be built at Mohacs, A new ferro- 
manganese and a new aluminium foundry will also 
be constructed. The production of foundry coke, 
started under thei three-year ;plan, will be 
increased to 450,000 tons a year. 
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Generating Plant Programmes’ 


HE shortage of generating plant is a direct 

result of the war and the limitations on new 
plant construction then necessarily imposed by 
the Government. Jn order to cope with the 
growing demand for electricity, particularly 
by essential industries, the fullest use was made 
of existing plant, through the grid system, and 
the construction of new plant was restricted to 
the minimum essential for war needs. Simi- 
larly, the construction of transmission lines was 
restricted to that necessary to enable areas in 
which rapid expansion of demand occurred to 
obtain increased assistance from adjoining areas 
in which the war had brought about a decline 
in demand. 

The severity of the plant shortage is indicated 
by the difference between the capacity of new 
plant that was planned and the capacity brought 
into operation. Of the 3,051,000kW (sent out) 
of plant which it was hoped to bring into 
operation in 1946, 1947 and 1948, it was possible 
to commission only 1.042.000kW by the end of 
1948, leaving 2,009,000kW to be completed at 
a later date.t By vesting day it was clear that 
the situation, far from improving, was likely 
to deteriorate further as difficulties persisted in 
obtaining sufficient suitable labour and some 
essential materials, particularly steel. 

In the winter of 1947-48 the deficit at the 
time of maximum potential demand (i.e., the 
difference between the available plant capacity 
and the demand) had been 1,169,000kW, and 
it was estimated that if the extreme of cold 
weather had been experienced, and there had 
been no load spreading, the shortage would have 
been 1,650,000kW. Moreover, the plant short- 

was apparent throughout the summer 
months of 1948, when there was much essential 
maintenance and overhaul of plant. In the 
milder winter of 1948-49, the deficit at the time 
of maximum demand was 521,000kW, with an 
estimated shortage of 1,730,000kW if there had 
been extreme cold weat herand noload spreading. 

The uppsr table shows the estimates made 
at the begining of 1948 of the probable shortage 
of capacity in the next four winters if the 
extreme of cold weather should occur, together 
with amended estimates made in the spring of 
1949 and based ona reassessment of the avail- 
ability of labour and materials :— 

These estimates assumed the continued use 
of all plant in service irrespective of age, except 
certain plant in which serious defects were 
already apparent. They also assumed a plant 
availability of 85 per cent. If the higher avail- 
ability during the winter peak of 1948-49 were 
achieved in 1949-50, the estimated deficit would 
be reduced from 2,179,000kW to some 
1,820,000kW (sent out). 


EsTIMATING THE DEMAND 


Before vesting day it was the practice in the 
early part of every year for each electricity 
undertaking to make an estimate, for each 
point at which it took supplies from the grid, 
of its demand for each of the following five 
winters, the estimates being based on normal 
winter weather conditions and including power 
losses in the distribution networks. From the 
data so obtained the maximum demand for 
each of the seven grid control areas was esti- 
mated, due allowances being made for load 
diversity and grid transmission losses. At the 
same time, the Central Electricity Board made 
independent estimates of the probable contri- 
bution to the maximum demand in each grid 
control area of each principal class of con- 
sumers, i.e., industrial, domestic, commercial, 
farm, public lighting, street traction, and railway 
traction. These estimates were based on an 
analysis of the factors likely to affect develop- 
ment in each class, and statistics since 1920 
wore available as a guide. 

From the two sets of estimates final estimates 





* Abstracts from the First Report and Statement of 
Accounts of the British Electricity Authority. 

t “ Kilowatte (sent out) ” is the equivalent of installed 
Capacity less about 5 per cent. for energy consumed in or 
about the generating station. 





were made, which included allowance for addi- 
tional demand if weather conditions should 
prove extreme. This additional demand, which 
is largely due to the use of electric space-heating 
equipment, is considerable, and has increased 
in recent years. Since vesting day similar 
methods of forecasting demand have been used, 
the estimates of demand at the various supply 
points being provided by the Area Boards. 


Estimating New Prant Capaciry 
REQUIRED 
It was the practice of the Central Electricity 
Board each year to adopt a programme of plant 
extensions to be commissioned five years later. 
The programme for any year consisted of new 
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of that required to meet the programmes. The 
Ministry of Supply, who were then responsible 
for the progress of plant production, investi- 
gated the position very fully with the manufac- 
turers. This investigation revealed that the 
boiler manufacturing and pipe fabrication 
capacity allocated to the home market was 
barely sufficient to enable new plant capacity 
of 1,800,000kW (sent out) to be commissioned 
in any one year. In making this estimate it 
was assumed, however, that the supply of labour 
and materials would be adequate for every 
section of the industry—a situation unattain- 
able so far.{ Under such conditions, therefore, 
the magnitude of the Authority’s future plant 
extension programmes is governed by the 
capacity of new generating plant which can be 
made available, rather than by the amount of 
plant which is considered necessary to meet the 
expected load. In consequence it will be neces- 
sary for the next five years at least to continue 
to make use of all serviceable plant regardless 


Estimated Shortages of Plant Capacity if the Extreme of Cold Weather Should Occur in the Winters 1949-50 to 1952-53 









































1949-50 1950-51 1951-52 1952-53 
As estimated at : kW 8.0. kW 8.0. kW s.0. kW s.0. 
Beginning of 1948 ... —1,520,000 — 952,000 — 227,000 + 498,000 
(surplus) 
End of March, 1949} — 2,179,000 — 1,933,000 — 1,299,000 — 666,000 
I in +5 +, 
of shortages ... 659,000 981,000 1,072,000 1,164,000 
1942 1943 1944 1945 1946 1947 1948 1949 
Redueti of ity due to] Percent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent 
Breakdown... «.. ... «| 6 4-6 9-1 6-7 6-5 8-7 7°6 5-8 
rere Meme ce 4-1 4-6 4-9 4-8 2-0 3-3 3-1 
Unsuitable fuel... ... ... 1-8 1-3 2-3 2°5 2-3 3-0 2-4 1-3 
Othercauses ... ... ...) 2:1 2-8 2-7 2-8 2-7 Ae} 1-8 1-9 
Total reduction 13-4 12-8 18-7 16-9 16-3 14-8 15-1 12-1 





























Generating Plant Programmes, 1946-1953 




















Capacity of plant in service from | Capacity of plant outstanding from 
Plant capacity programmes programmes 
Calendar year progr or 
year or period At end of At end of At end of At end of 
of years 1947 1948 1947 1948 
kW 8.0. kW 8.0. kW 8.0. kW 8.0. kW s.0. 
Mske nae hee, eel 964,000 472,000 711,000 492,000 253,000 
| a rr ce 998,000 4,000 331,000 994,000 667,000 
ee 1,089,000 _ Nil 1,089,000 1,089,000 
a eee 1,328,000 _— —_ 1,328,000 1,328,000 
ee 1,437,000 — — 1,437,000 1,437,000 
BI ess cee’ ieee ‘aod 879,000 — — 879,000 879,000 
WO ney. cee. 0e: se 1,292,000 — = 1,292,000 1,292,000 
1946-52 7,987,000 476,000 1,042,000 7,511,000 6,945,000 
1953 585,000 —_ = — 585,000 
1946-53 8,572,000 1,042,000 7,530,000 




















stations and extensions to existing stations 
which, together with the reliable capacity of the 
existing plant, were considered to be the mini- 
mum necessary to meet the expected demand 
for electricity in that year. In assessing the 
reliable capacity of the existing plant the Board 
considered that plant, particularly boilers, could 
not be relied upon to give useful service for more 
than twenty-five years, and that any plant 
which remained available beyond that period 
should be ed as a reserve against unfore- 
seeable load developments and delays in the 
commissioning of new plant. All plant over 
twenty-five years old was therefore disregarded 
in planning the new programme. 

On this basis of plant requirements the Board 
had prepared a plant extension programme for 
each calendar year up to and including 1952. In 
general, these programmes called for a rate of 
installation more than double that achieved in 
any pre-war year; indeed, one of the yearly 
programmes was of the order of 2.150,000kW 
(sent out). The Board gave notice to the plant 
manufacturers to enable them to plan ahead 
the necessary increase in their productive 
capacity and to correlate these programmes with 
export requirements. Limitations were, how- 
ever, imposed upon the Board’s programmes 
by the Government’s capital investment pro- 
gramme for 1948. 

The rate of production of plant was far short 


of its age or relative inefficiency; and, for 
several years thereafter, the removal of obsolete 
plant from service will be possible only on a 
limited scale. 


ALLOWANCE FoR BREAKDOWN, &c. 

The average loss of capacity due to break- 
down of plant and other hazards during the 
working days of January—normially the month 
in which the peak-load occurs—is shown'in the 
following table for a number of recent years, the 
figures being expressed as percentages of the 
maximum output capacity of the plant :— 

It will be seen that in January, 1949, there 
was a considerably smaller loss of capacity as 
compared with previous years. This was 
largely due to a lower incidence of breakdown. 
In estimating the allowance for breakdown for 
future years regard must be had to past expe- 
rience, and the Authority consider, for this and 
other reasons, that at least for the time being 
it is prudent to assume a total outage of 15 per 
cent in reviewing the plant and load position. 


PLtant PROGRAMMES AND COMMISSIONING OF 
New PLant 


The second table above shows at December 31, 
1947 and 1948, the generating plant pro- 


¢ A more recent survey, by the Authority, indicates 
that, with the present availability of labour and mate. 
rials, the installation of new plant would be limited to 





1,250,000kW (sent out) per annum. 
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grammes for 1946-53 ; the capacity of plant, in 
each programme, that had been put into service ; 
and the capacities outstanding from each pro- 

e. In November, 1948, it was estimated 
that the commissioning of some 1,200,000kW 
(sent out) of plant from earlier programmes 
would be delayed into 1953; and therefore 
that, in order to commission the maximum 
practicable amount of plant in that year, it 
would only be possible to arrange for 585,000k W 
of additional plant capacity. 


THE ENGINEER 


The output capacity of plant actually com- 
missioned in recent years was as follows§ :— 


kW s.0. 
1946 ogg . 307,000 
1947 ee ee ee 
1948 sek.) - 566,000 


Of the total output capacity of 566,000kW 
brought into commission during 1948, 
239,000kW were in the 1946 programme and 
327,000kW in the 1947 programme. 


The Troopship: “Empire Orwell” 


HE new troopship “ Empire Orwell,” after 
recent successful trials, left this country 
on her maiden voyage on Tuesday, January 





“*“EMPIRE ORWELL’ 


17th. A view of the reconditioned ship is 
reproduced above. 

The ship was originally the passenger liner 
‘“* Pretoria,” built by Blohm and Voss at 
Hamburg in 1936, for the service of the German 
East Africa Company. At the end of the war 


conditions and to fit some new auxiliaries. 
That work was entrusted to John I. Thorny- 
croft, Ltd., of Southampton, and the oppor- 





AT SOUTHAMPTON 


tunity was taken to bring the ship into line 
with the new post-war standard for British 
troop-carrying ships. 

The principal particulars of the ‘“‘ Empire 
Orwell” are now as follows :—Gross tonnage, 
18,036 ; Length overall, 577ft; length between 
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Successful sea trials took place on January 2 
to 4, 1950, and a speed of 17-65 knots wag 
attained on the Polperro measured mile at the 
designed service output of 11,900 s.h.p. A con. 
sumption trial of twelve hours’ duration wag 
also carried out during a thirty-six-hour run at 
full power, and the fuel consumption duri 
that period was 3-5 tons per hour, excluding 
the galley and ship’s heating load. At the 
conclusion of the offic’al trials the engines werg 
opened out to maximum power, and under | hogs 
conditions a power of rather more than 12,600 
s.h.p. was developed at an estimated speod of 
about 18} knots. 


PassSENGER ACCOMMODATION 


Accommodation has been provided for 17] 
first-class, 84 second-class-and 102 third-clags 
passengers, and provision has also been made 
for 30 boys in a separate dormitory, and 96 
sergeants and 1008 other ranks, totalling, with 
the ship’s military permanent staff, 149] 

rsons. 

The first-class cabins for officers and families 
with one, two, three or four berths are on “C0” 
and “‘ D ” decks, and there is a first-class smoke 
room with bar and a lounge, with a dining saloon 
seating ninety-six persons extending the full 
breadth of the ship. 

The second-class accommodation is arranged 
on “*D” and “ E” decks, and contains two, 
three and four-berth cabins for male and female 
warrant officers and families. In general, the 
furnishings are similar to the first-class cabins, 
The lounge is on “ B” deck and the smoke 
rooms on “B” and “C” decks, while the 
dining saloon, which is entirely new, is arranged 
to seat 144 second and third-class passengers, 
It can be divided into two sections by means of a 
folding partition. 

The third-class cabins with two, three, four 
or six .berths are designed for the use of ser. 
geants’ families and other ranks, and for 
sergeants and other ranks of the Women’s 
Services. They are on “F” and “G” decks. 
On ‘“ F” deck there is a special dormitory for 
boys with ‘“standee” berths. Sergeants’ 
families and sergeants of the Women’s Sorvices 
use the second-class smoke rooms and lounge. 
Other third-class passengers use the main 
recreation room and the ‘‘ quiet room ’”’ pro- 
vided for other ranks. 

Other accommodation 
play rooms for each class. 

The “ standee ”’ system of berthing already 


includes children’s 





LEADING HANDS MESS 


she was assigned to the United Kingdom by the 
Tripartite Commission, and was brought to 
Newcastle, where she was fitted out for possible 
use as a troopship, the Orient Line being 
appointed managers on behalf of the Ministry of 
Transport. As soon as the ship entered service, 
however, there was trouble with her Benson 
water-tube boilers, and it was eventually 
decided to install new boilers, to adapt her main 
turbine propelling machinery for lower steam 





Troops Mzss 


perpendiculars, 54lft 4in; breadth moulded, 


72ft 2in; depth moulded, 44ft 6in; shaft 
horsepower, 11,000; designed serviee speed, 
15 knots. 





§ The latest estimate of the output capacity of plant 
to be commissioned is about 700,000kW in 1949, 
1,000,000kW in 1950, and 1,250,000kW in each of the 
years 1951, 1952, 1953 and 1954. This estimate will be 
affected if there is any change in the present position in 
respect of labour, materials or priorities for generating 
station construction. 


HALL AND CAFETERIA, LOOKING AFT 


mentioned consists of a rectangular strip of 
canvas lashed to a metal framework, which is 
hinged to metal stanchions fixed at the top and 
bottom of the ship’s decks. The standee berths 
are three tiers in height in accordance with 
peacetime practice. Individual lockers, kitbag 
racks and seats and toilct facilities are provided. 
The standee system necessitates the provision 
of separate spaces for messing and recreation. 
We reproduce views of the sergeants’ dining 
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saloon on “ E” deck, and the troop mess hall 
on the same deck. The latter is designed to 
operate on the cafeteria principle and is capable 
of seating 326 persons. 

Other facilities include modern troop wash- 
places, & fully equipped hospital, a laundry and 
a cinema. 
troop (leck passengers. Cooled drinking water 
isto be obtained at a number of points through- 
out the ship and in all accommodation the 
Thermotank system of punkah louvre ventila- 
tion is fitted. There is a public address system 
for broadcasting and portable broadcast units 
are also installed. The safety equipment 
includes the latest fire-prevention and detecting 
devices, and there is a complete “ Grinnell ”’ 
sprinkler system through the passenger and 
crew accommodation. The ship has a comple- 
ment of 36 officers and 266 ratings, who are 
accommodated in accordance with the highest 
modern standards. 

The lifeboat installation is new and was 
designed by Thornycroft’s. It comprises 
twenty-four zine-sprayed mild steel boats. 
Motor lifeboats are equipped with wireless and 
are powered by Thornycroft diesel engines ; 
the others have Fleming hand propulsion. 


NAVIGATION EQUIPMENT 


Additions to navigating equipment 
include the installation of a new binnacle 
projector compass, and a Sperry gyro compass, 
along with Marconi radio equipment and the 
latest echo sounding device. A new house has 
been built for the radar scanner equipment. 


PROPELLING MACHINERY 


The vessel is propelled by twin-screw turbine 
machinery, each set consisting of H.P., I.P. 
and L.P. turbines driving through single- 
reduction gearing. They were originally 
designed by the German builders for 14,000 
s.h.p., taking steam from two Benson boilers 
designed for a working pressure of 1470 lb. per 
square inch and a total steam temperature of 
900 deg. Fah. This plant, together with certain 
auxiliaries, proved to be unsatisfactory in 
service, according to the records entered in the 
ship’s log. It was decided to replace the Benson 


There are also libraries for cabin and, 
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structed by Thornycroft’s from Foster Wheeler 
designs and were partly tubed at the firm’s Wool 
ston Works, and were then transported to South- 
ampton Docks, where they were lowered through 
the existing boiler-room casing and completed 
in the ship. They each have a normal evapora- 
tion of 70,000 lb per hour, the steam pressure 
at the superheater outlet being 800 lb per square 
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wheels from the rotors, removing the second 
stage impulse blades and interstage diaphragms, 
and fitting new nozzle boxes. New top half 
casings, complete with impulse blading, were 
made for the H.P. astern turbines, together with 
new nozzle boxes. The impulse wheels were 
also machined cff the I.P. turbine rotors, and 
nozzle plates removed from the casings. The 





inch with a superheat control from 890 dog. to 
600 deg. Fah. when manceuvring. The normal 
boiler efficiency is 85-5 per cent. Howden 
electrically driven forced and induced draught 
fans are used, two for each boiler. ‘ 

The oil fuel supply system was modified, and 
Thornycroft and Drysdale auxiliaries fitted. 
The German auxiliary boiler of water-tube 
design was replaced by two cylindrical, single- 





boilers by two Foster Wheeler controlled- 
superheat, water-tube boilers of mercantile 
design, fitted with economisers of amp'e s' eaming 
capacity, arranged to operate with balanced 
draught on the trunked air system in an open 
stokehold, with Thornycroft furnace fronts and 
oil-burning equipment. The boilers were con- 


Room 


ended marine, return-tube boilers of Thorny- 
croft make, which are designed to burn oi] fuel 
under forced draught. The accompanying 
engravings show the engine-room and the 
boiler-room. 

‘Lhe existing propulsion turbines were modi- 
fied by machining off the second stage impulse 
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L.P. ahead and astern turbines were recondi- 
tioned, and for low powers and cruising con- 
ditions a control valve was fitted to one nozzle 
holder only on each H.P. turbine. Bled steam 
for the evaporators is taken from each I.P. 
turbine. 

The turbines are now designed to develop 
11,000 s.h.p. at 123 r.p.m. propeller speed. 
Propeller shafts were withdrawn and examined 
and Michell self-lubricating bearings were fitted. 

The condensers were overhauled and adapted 
by Thornycroft’s to operate on the Weir closed- 
feed principle. 

Two of the existing turbo-driven main circu- 
lating pumps were retained, and the turbines 
modified to suit the new steam conditions. 
Other auxiliaries were replaced by motor-driven 
pumps. 

The refrigerating system was overhauled and 
reconditioned by Thornycroft’s and J. and E. 
Hah, Ltd., of Dartford. 

The two 550kW turbo-generators were 
reconditioned by Peter Brotherhood, Ltd., of 
Peterborough. ‘This firm also reconditioned 
the turbo-driven circulating pumps referred to 
above. 

The two existing 380kW diesel-engine-driven 
generator sets were completely overhauled and 
a great deal of work and renewal was carried 
out in connection with the pumping and cooling 
equipment for lubricating ol. A 50kW Davey 
Paxman diesel-engine-driven emergency set 
replaces the original 25kW German set, and is 
sufficient for the essential services in case of 
a major breakdown. The lighting of the ship 
was renewed, funnel floodlighting installed and 
electric bell and indicator equipment and 
electric clocks, all by Gents, of Leicester, were 
installed. A 24V emergency lighting system 
comes into operation in the engine-room and 
machinery spaces should the normal supply 
fail. 

In this somewhat shortened account of the 
very complete overnaul and reconditioning of 
the accommodation and machinery under- 
taken by John I. Thornycroft and Co., Ltd., 
we have drawn attention to the main items, 
but some small details have had to be omitted. 
The whole of the work was carried out to the 
satisfaction of the Ministry of Transport, 
Lloyd’s Register of Shipping, the Orient Steam 
Navigation Company, Ltd., and the consultants, 
Sir J. H. Biles and Co., of Westminster. 
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DEATH 


On January 22nd, at Arthington, Torquay, Sm 
Grorce Tsurston, K.B.E., M.1LC.E., M.I.N.A., 
formerly naval director of Vickers Ltd., aged eighty. 





COMMERCIAL VEHICLE DIMENSIONS 


In all lands there are limiting factors to 
the overall dimensions of commercial road 
vehicles. The ultimate limit to both width 
and length is, of course, the amount of room 
available on the roads and the sharpness of 
bends which the vehicle must round. Overall 
height is usually governed by the clearance 
under bridges, or by considerations of stability 
on the road. But opinion in different parts 
of the world varies greatly as to the maximum 
permissible dimensions, so that we find no 
official limitations in some lands, a generous 
view taken in others, and towards the other 
extreme the British official view that only com- 
paratively narrow and short vehicles are suit- 
able or safe for the roads of this land. It is true 
that some of our roads are narrower and more 
twisting than those in certain other countries, 
but, nevertheless, British restrictions on 
overall width and length bear hardly on the 
vehicle designer, operator and passenger 
alike, and have prevented in a large measure 
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the development of efficient and comfortable 
passenger vehicles for use in this country. 
One has only to go to one of a number of 
continental countries or the United States 
and see large single-deck vehicles negotiating 
heavy traffic and twisting roads with com- 
parative ease to be convinced that on the 
type of road used by public service vehicles 
there is a good case for permitting a larger 
vehicle than has hitherto been seen in this 
country. That official opinion is moving in 
that direction may perhaps be gauged from 
recent relaxations of the British regulations, 
permitting certain classes of vehicle in some 
districts to have an overall width of 8ft. 

In general in Great Britain, single-deck 
passenger vehicles are limited to a width of 
7ft 6in, and an overall length of 27ft 6in, 
making it difficult to provide seating accom- 
modation for more than thirty to thirty-five 
passengers with any degree of comfort on an 
orthodox chassis with forward control and 
engine position. To carry a greater number 
requires a double-deck arrangement, at once 
limiting speed, softness of suspension, and 
convenience for the passengers. As a@ con- 
sequence the commercial vehicle maker 
wishing to cater for the export market has to 
make two ranges of vehicle, one for home use 
and one for export. For, on an 8ft wide 
vehicle, say, 34ft 6in long, up to forty-four 
passengers, or more, can be seated in comfort, 
&@ number approaching that accommodated 
by the double-deck arrangement without any 
of its attendant disadvantages. The gang- 
ways and seats can be just that little bit 
wider, and the whole vehicle interior can be 
given proportions more suited to carrying a 
large number of passengers in comfort. The 
extra length permitted abroad has another 
significance. In the search for greater utilisa- 
tion of the plan area of the vehicle, an under- 
floor position for the engine has been largely 
adopted, frequently in combination 
with unit, or “ integral,” construction for 
the body and chassis. By placing the engine 
under the floor, the whole area, except for a 
small compartment for the driver, is made 
available for the passengers. When unit 
construction is used, the power-to-weight 
ratio is generally improved, particularly in 
long vehicles where the girders formed by 
the body sides, taking the place of the more 
usual chassis frame, are increasingly efficient 
as their length is increased. These points 
were brought home to us last week by Mr. 
A.J. Boyd, chairman of Metropolitan Cammell 
Weymann, and Mr. S. Markland, chief engi- 
neer of Leyland Motors, whose firms have 
got together in the design and manufacture 
of the range of integral, under-floor-engined, 
passenger vehicles, which are described on 
another page of this issue. It was only 
necessary to enter the vehicle designed for 
home use, seating forty passengers, and then 
to compare it with the export vehicle, with 
the same number of seats, to realise at once 
the difference made by 6in of width and a 
few feet of length. 

It is, of course, true that a balance must 
be maintained between the dimensions of 
vehicles and the nature of the roads upon 
which they run. But, unfortunately, in this 
country there has existed since the early days 
of the motor-car a tendency to require 
vehicles to be fitted to existing roads rather 
than that very large sums of meney should be 
expended onroad-widening and improvement. 
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Nevertheless, there has, of course, been very 
much improvement of British roads. Yet 
there still exist many main routes, often 
heavy with traffic, which are both narrow and 
winding. It is the continued existence of 
these roads, no doubt, that is the justification 
for maintaining restrictions upon vehicle 
dimensions more severe than those ruling in 
other lands. For in licensing a vehicle it ig 
only very partially practicable to limit its use 
to certain roads and to debar it from entry 
on to others. But it is a fact that during the 
war many American military vehicles exceed. 
ing British legal dimensions were permitted to 
run on British roads. Was it ever shown con. 
clusively that any increased danger to road 
users was the consequence of their larger 
dimensions? If it was not—we doubt 
whether the need to study the point was ever 
felt to be serious—it is not wholly easy to 
understand why representations repeatedly 
made by commercial vehicle interests to 
secure changes in legal requirements have 
met with so little success. For if the regula- 
tions were eased it would certainly facilitate 
increased productivity in a manufacturing 
industry that has made, and continues to 
make, a substantial contribution to the 
increase of this country’s exports. 


| THE FIRST YEAR OF NATIONALISED 
ELECTRICITY 


THE first report and statement of accounts 
of the British Electricity Authority, issued 
last week, supplemented as it is by the 
individual reports of the fourteen area boards, 
is @ voluminous document. It traces the 
early history of the nationalised industry, 
describes the momentous change that took 
place on vesting day and gives details of the 
organisation of the Authority’s engineering 
activities, commercial operations, research, 
welfare and education. In view of the 
experience of other nationalised industries, 
some satisfaction may be derived from the 
fact that the first year’s trading of the 
B.E.A. resulted in a net overall surplus of 
£4-39 million. By itself, of course, this sum 
is of little significance, in the absence of any 
precise means of comparing the financial 
results with those of previous years. How- 
ever, it is interesting to make a rough com- 
parison based on statistics published by the 
Electricity Commissioners for the years prior 
to nationalisation. From the B.E.A. report 
we learn that, in spite of all the prevailing 
restrictions, the number of consumers rose 
by half a million between 1947-48 and 
1948-49, when it reached a total of 
12,200,000. Over the same period the 
number of units sold to consumers increased 
by about 10 per cent, to a total of 39,058 
million units, and the corresponding revenue 
from the sales of electricity increased from 
£168-4 million to £191-4 million. Mean- 
while, the total working expenses rose from 
an average of 0-782d. per unit to 0-857d. 
per unit. Part of this increase was inevitably 
due to the flat rate rise in the price of coal 
in the months preceding vesting day, but 
the effect was partly offset later during the 
year’s operations when, mainly as a result 
of improved generation efficiency, fuel costs 
fell steadily. For the future there is a clear 
warning that higher tariffs may be necessary 
unless the ever-growing capital charges, 
amounting at present to £50 per kilowatt, 
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gan be balanced by increasing technical 
efficiency and expanding sales. 

For the present, however, shortage of 
generating plant is the’main difficulty facing 
the industry. A measure of the plant 
deficiency is expressed by the fact that the 
potential demand exceeded the available 
plant capacity by ® maximum of 531MW 
during the period under review. But for the 
combined effect of load spreading and a mild 
winter, it is estimated that the deficiency 
would have been 1730MW. As it was, load 
shedding was necessary on seventy-nine 
occasions. The recital of these facts 
follows @ sadly familiar theme, starting with 
the wartime standstill on constructional work 
and leading up to the present physical limit 
of manufacturing facilities. The plant 
actually commissioned in 1948 was 566MW 
and in the following year 826MW. Revised 
estimates indicate that future commissioning 
will total LOOOMW in 1950 and 1250MW in 
each of the years 1951-54 inclusive; but 
there is an implied warning in the proviso 
that these estimates are based on present 
conditions governing the availability of 
labour, materials and priorities for generating 
construction. Indeed, there is an imminent 
threat that, when the engineering production 
difficulties have been overcome, the prevailing 
economic conditions may become the main 
restriction upon future expansion! In any 
event, the estimates we have quoted envisage 
a plant shortage of 666MW in 1952-53 if 
extremely cold weather should occur. The 
main task, then, is one of expediting the 
manufacture and installation of generating 
plant at a minimum capital cost, and benefits 
should soon accrue from a number of recent 
trends towards simplification. For example, 
some progress has been made in rationalising 
specifications to simplify design and drawing- 
office work generally. Standardisation of 
steam turbine conditions and outputs, intro- 
duced in 1947, is being followed, now, by 
efforts to rationalise various plant auxiliaries 
such as condensers, pumps and valves. 
Unified ownership of generating stations is 
simplifying progress in other directions. 
Thus, with the help of the boilermakers a 
study is being made of the problems involved 
in the economical combustion of low-grade 
fuels using the more conventional methods 
of firing, as well as the newer methods, 
including the spreader stoker, the tilting 
pulverised fuel burner and the cyclone 
furnace. Promising results have been derived 
from a detailed study of the capital costs 
of obtaining improved performance from 
various plant auxiliaries. Unification of the 
supply industry has also allowed better use 
to be made of transmission and distribution 
systems, clearing the way for co-ordinated 
development on a national basis. 

In the realm of human relationships within 
the industry, nationalisation has introduced 
far-reaching changes as well as problems that 
could not have been entirely unexpected. 
The old regime comprised a number of small 
undertakings in most of which close personal 
contact effectively compensated for any 
theoretical deficiencies in the machinery 
for settling labour disputes. In general 
little was heard of welfare and educational 
facilities and in these activities there was a 
wide gap between the better undertakings 
and the worse. Nevertheless, despite all the 
apparent faults of the system, labour relations 
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were universally excellent. From the outset 
the newly formed B.E.A, and the area boards 
realised the importance of maintaining the 
confidence and co-operation of employees at 
all levels in the new organisation. Compre- 
hensive provision was made for safety, 
health and welfare amenities. Education 
and training received particular attention 
with the object of ensuring adequate recruit- 
ment and prospects of promotion in all 
grades, from technical engineering staff to 
administrative and clerical workers. The 
picture was completed by the setting up of an 
impressive system of negotiating machinery. 
No less an authority than Lord Citrine 
recently described this system as the most 
elaborate he had met. The engineer, how- 
ever, may prefer to judge the machinery by 
the way it works. If he regards the recent 
labour dispute in the London area merely as 
a symptom of teething troubles, it would be 
premature to condemn the negotiating 
machinery as being over-elaborate and 
sluggish. It would be equally unwise to 
assert that “everything in the garden is 
lovely.” Clearly the nationalised supply 
industry must temporarily suffer the dis- 
advantage that no amount of decentralisa- 
tion can immediately infuse a large organisa- 
tion with the atmosphere that prevails in a 
small individual undertaking, where alle- 
giance is assured by direct contact between 
master and man. 
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Thermodynamique de la Turbine a Gaz. 
By Pact CuamBapat. France: Herman 
et Cie. 

Ir is considered that this book will make a 

contribution to the proper appreciation of 

the technology of gas turbine plant, at 
present under full development in many 
parts of the world. The author has excluded 
from bis study all constructional details of 
plant and confined himself to a thorough 
analysis of the thermodynamic aspect of 
the question. Thus, after a prelimimary 
review of the principles and a brief essay 
on the reasons for the present eclipse of the 
constant-volume turbine, he analyses the 
internal efficiencies of the compressor and the 
turbine and establishes their relationship 
with the reheat factor. The plant cycles 
are then examined one by one and in detail, 
together with the effects of intercooling of 
the compressed air, inter-stage reheating of 
the expanding gas and finally heat recupera- 
tion from the exhaust. In the calculations 
the specific heat C, and index X have been 
assumed constant for mathematical con- 
venience and though this assumption detracts 
from the numerical usefulness of the results 
it has the advantage of establishing limit 
figures. Further study by the reader of any 
given cycle, taking into consideration the 
variation of specific heats, pressure losses, 

&c., weuld then establish the effect of these 

factors against a background of theoretical 

conditions. 

The study is then continued by the 
description of a number of practical circuits 
of the open, mixed and closed types, together 
with their main characteristics. The author 
concludes his work with a description of a 
number of gas turbine cycles combined with 
thermal cycles of a different character such 
as the free piston power gas process and the 
steam cycle. The use of the gas turbine for 
the production of heat or cold is also examined 
and appropriate circuits are discussed. 

A useful ‘‘ Total Heat-Entropy ” chart is 
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appended, extending from 0-lkg to 100kg 
per square centimetre with corresponding 
specific volume lines, similar to steam turbine 
practice. Variation of the specific heat is 
taken into consideration, but its formula 
is not given. The adoption of the kilo- 
gramme-mol as the unit of mass makes the 
chart suitable for both air and combustion 
gases by means of a correction depending on 
the air/fuel ratio. 





Gas Turbines for Aircraft. By F. W. Gopsgy, 
Jun., and Ltoyp A. Youne. McGraw-Hill 
Book Company. Price 27s. 

Tuts book by two members of the New Pro- 

ducts Division of the Westinghouse Electric 

Corporation, who have obviously had wide 

experience of American gas turbine work, 

contains much useful information on the 
design problems associated with the major 
components of aircraft gas turbine engines. 

Whilst each chapter is a carefully written 
essay on its particular topic, those who like 
their textbooks to have a theme as system- 
atically developed as that of a good novel will 
not find this an easy book to read. It opens 
with a chapter on the basic aerodynamics of 
aircraft, and by page 15 the authors are con- 
cerned with slots and flaps, brakes and 
spoilers, items which have little to do with 
gas turbines. -A short chapter on the funda- 
mentals of aircraft propulsion, propellers and 
thermal jets follows and then comes the 
longest chapter of the book, which deals very 
comprehensively with gas flows, primarily gas 
flows through ducts. It is not until chapter 8, 
after all the major components, compressor, 
combustion chamber, turbine and jet nozzle 
have been discussed at length, that the reader 
is introduced to the thermodynamic cycle of 
the gas turbine and its theoretical possi- 
bilities. The book ends with chapters on 
variants of the simple gas turbine brought 
about by the use of afterburning, heat ex- 
change, &c., on accessories and controls and 
on the present development status of gas 
turbines for aircraft. 

Whilst the general arrangement of the book 
may not therefore be to everybody’s liking, 
it is nevertheless true, as can be judged from 
the foregoing, that all aspects of the subject 
are dealt with. The chapters on the different 
components, it should be stated, include 
references to materials used and to typical 
stresses in blading and the like. Moreover, 
the text is well illustrated by diagrams, 
sketches and pictures. British as well as 
American engines are taken as examples and 
reference is made to the published work of 
several British gas turbine engineers. 





Organic Chemistry for Students of Engineer- 
ing. By F. R. Storriz, Ph.D., F.R.1-C. 
London: J. M. Dent and Sons, Ltd. 
1949. Price 2s. 3d. 

In this book the subject matter is presented 

in two parts, the first of which gives a general 

outline of the nature of organic chemistry 
and some typical examples of the chemical 
structure of well-known substances. The 
second part comprises a brief description of 
some of the organic materials commonly 
used in engineering. There is, however, 
no connection whatsoever between the first 
and second parts. For example, in the for- 
mer section the author explains at great 
length the structure and composition of 
fatty acids—a subject which is of little 
interest to the average engineer—while in 
the second section no attempt is made to 
show the role these fatty acids play in the 
composition of lubricating greases, which 
are mentioned in the second part. In general, 
the first section of the book—which com- 
prises about two-thirds of the volume— 














has little real interest for either the student 
of engineering or the qualified engineer. 
For where the student has to take organic 
chemistry as a subject of examination this 
book would he inadequate to cover the 
subject; while the adult engineer who 
wishes to study this science would probably 
prefer a complete treatise. 

Several obvious omissions occur in the 
second part, which gives a short description 
of such materials as plastics, rubber, explo- 
sives, lubricants, fuels, &c. Dr. Storrie 
dismisses in a few lines the whole subject of 
lubricants, being satisfied with mentioning 
graphite, grease, mineral and vegetable oils. 
He neglects entirely the subject of additives 
which go to enhance the performance charac- 
teristics of these old-established lubricants 
and make possible the production of extreme 
pressure lubricants, &c. Similarly, the 
newer type of lubricants, silicones and poly- 
alkylene glycols—which have been serving 
the engineering profession very successfully 
for some years—are not even mentioned. 
More space is devoted to the subject of 
plastics and explosives, and a good general 
outline of their various classes is given. 
The author briefly describes both natural 
and synthetic rubber, but does not mention 
the organic materials which are often used 
to bind them to metal; while the modern 
subject of elastomeric engineering is com- 
pletely avoided. Under the heading of 
fuels, the hydrogenation of coal is described, 
but the now more successful and economical 
Fischer-Tropsch process for the production 
of fuels is omitted. To this section could 
conveniently be added an account of the 
fuels which have been recently produced by 
the several large-scale petroleum plants now 
in operation in this country. The book is 
neatly bound, has an astonishingly low price, 
and is written in an interesting style. But 
in view of the many larger and more com- 
prehensive volumes available on the subject, 
it cannot be regarded as a text-book on 
organic chemistry for engineers. 





The Design, Construction and Maintenance 


of Docks, Wharves and Piers. By F. M. 
Du-Piat-Taytor. Third edition. Lon- 
don: Eyre and Spottiswoode. Price 
£5 5s. 


THE appearance of the third edition of 
Mr. F. M. Du-Plat-Taylor’s “ Docks, 
Wharves and Piers” will be welcomed. It 
has been revised and enlarged to include an 
entirely rewritten chapter on the design of 
dock walls and dry docks, and notes on the 
design of sheet piled walls have been added, 
both subjects having the latest investiga- 
tions into soil mechanics as a background. 
Elsewhere the chapters on Dock and Wharf 
Machinery, Conveying and Elevating Machi- 
nery, Dredging and Reclamation, Construc- 
tion, &c., have been brought up to date and 
useful information added. 

The concluding chapter is devoted to the 
important subject of maintenance and 
several examples show how economies can 
be effected in maritime structures, buildings, 
mains, services, &c.; if, possibly, some of 
the conclusions arrived at may not be univer- 
sally acceptable, the importance of the sub- 
ject to the dock engineer is unassailable. The 
author rightly places emphasis on it, and 
offers the sage advice that if the designer 
has not had a lengthy experience of main- 
tenance his designs should be submitted for 
criticism to an engineer experienced in this 
respect. 

An appendix deals with design as affected 
by air-raid precautions, a matter which 
might well engage the earnest attention of 
dock and harbour authorities, so that if, 
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unhappily, the occasion arises their plans 
may be ready well in advance. 

The production of the volume is in the 
same excellent style as its predecessors, and, 
notwithstanding a few minor errors that have 
crept in, it is a valuable treatise, and well 
deserves a place in the library of the dock 
and harbour engineer. 


—_—. 


Internal Combustion Engineering. By A.'T. J. 
Kersey. London: Blackie and Son, 
Ltd. Price 22s. 6d. 

To attempt even a survey of internal com- 

bustion engineering in some 484 pages, a 

large fraction of which space is occupied by 

illustrations, might seem an ambitious pro- 
ject. It reminds us of the story told of 

Professor Agassiz, the noted zoologist, who, 

asked by a Boston mutual improvement 

society to deliver a lecture on fishes, replied 
that it was a thing impossible. He would, 
however, “ be pleased to give them a course 
of lectures on a fish scale.” We do not quote 
this as disparaging Mr. Kersey’s compila- 
tion—a copy of the third edition of which is 
now in our hands—but rather to show the 
impossibility of such a book being other than 

a very general survey which, indeed, is how 

the author himself describes it. 

We find in the book sections on “ Gas 
Engines,” “‘ Gas Producers,”’ ‘‘ The Operation 
of Gas Engines,” “‘ Oil Engines Including 
Marine Oil Engines,” “‘ The Operation of 


Oil Engines,” ‘Oil Engines for Road 
Vehicles,” ‘‘ Motor Cars,” and ‘Aero 
Engines.” The general reader will thus be 


able to acquire information which, if not 
encyclopeedic, is highly comprehensive. There 
is always room for a compendium of this 
kind, comprising, within the covers of a 
handy-sized volume, a great deal of well- 
illustrated, well-printed and most readable 
matter. 

Each reader will necessarily find his special 
interest in some specific section or sections. 
For us the historical summary and intro- 
ductory chapters are the particularly interest- 
ing contents of the book. We discover, how- 
ever, that on page 136 the author has unwit- 
tingly done an injustice to Akroyd Stuart 
by illustrating and describing not the engine 
operating with timed injection at the end of 
compression (patent No. 7146/1890), but 
the later engine (patent No. 15,994/1890) in 
which the combustible charge was drawn in 
on the suction stroke. It is the first patent 
which establishes Akroyd Stuart as the main 
inventor of the modern compression-ignition 
engine, and this is the one which should have 
been described. Mr. Kersey remarks, of the 
engine covered by patent No. 15,994, that 
it ‘‘ is the forerunner of the many ‘ hot bulb’ 
heavy-oil engines formerly largely used, but 
now replaced by cold-starting compression- 
ignition engines.” The truth is that had 
Akroyd Stuart and his licensees concentrated, 
from the outset, on the earlier design, the 
hot-bulb engine might have perished in its 
infancy. This, indeed, would have been no 
great calamity. We suggest that in the fourth 
edition Mr. Kersey can make some emenda- 
tion here. 

On pressure charging, the author has not 
mentioned the step taken by J. H. Hamilton 
(also in 1890) when he described the positive 
scavenging of the gas engine. This marks the 
commencement of the practical development 
of the supercharged engine, a development 
which the Germans used to good purpose in 
their large gas engines. The Oechelhaiiser 
engine of 1892 should be the Oechelhaiiser- 
Junkers engine, Hugo Junkers being joint 
patentee, though the germ of this engine is 
found in the double-piston engine of Gilles, 
where, as in the Oechelhaiiser-Junkers engine 
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the combustion chamber is between tho two 
pistons. Indeed, the mechanical arrangg. 
ment is traced at least as far back as 1834 jn 
the opposed-piston steam engine of Bo mer. 

To come right down to the present day, 
we think the author should have mentioned 
the increasing employment—as on the Sulzer 
two-cycle engine—of lateral scavenge employ. 
ing a separate engine-driven scavenge pump 
for each cylinder. 

We mention these matters not as criticism 
of an excellent book, but as evidence of the 
interest we found in reading it and as illus. 
trating the difficulty of compressing into 
small compass the survey of so vast a collec. 
tion of subjects. 


oo ~. a 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


RAILWAY MOTIVE POWER 


Smr,—There are several matters of interest 
to be deduced from the paper read before the 
Institute of Transport by Sir Eustace Missen- 
den. One is that the diesel-electric express 
locomotive is not likely to be in great demand in 
this country. Another is that while great 
hopes are entertained for gas turbine engines 
they may be very expensive both in capital 
cost and maintenance. Moreover, it may be 
many years, if at all, before they are certain 
to replace the coal-fired steam locomotives. 

This leaves a choice between the wholesale 
electrification that Sir Eustace desires and the 
continued operation of steam locomotives. 
The capital required for large-scale electri- 
fication will be astronomical and who is to 
provide the cash? Will any government 
be able, even if willing, to do so? If the funds 
can be obtained then all is well, but that is a 
matter of which we can by no means be certain. 

Also, as I have pointed out before in your 
columns, we cannot be sure of prolonged peace 
or that in a future war scientific so-called pro- 
gress will not render certain the destruction of 
our power stations by guided missiles. With- 
out being alarmist, we must face these pos- 
sibilities. 

Until we know that both in peace and war 
we may safely and economically dispense with 
the steam locomotive it is not wise to abandon 
efforts to improve it or in any way to restrict 
the number of those engaged on such develop- 
ment work. 

The recent criticism of the proposed standard 
cabs for steam locomotives of British Railways 
makes it clear that they do not reach the desired 
peak of perfection. It is evident that, even in 
the matter of cabs the practice of placing the 
design of our locomotives in the hands of a 
small coterie is not giving universal satisfac- 
tion, although the professional ability and good 
intentions of the gentlemen concerned is beyond 
dispute. 

The criticism shows that sufficient progress 
will not be made by putting all our design eggs 
in one basket. It is wise to fit new British 
Railways locomotives of all regions with com- 
fortable cabs, having a high degree of unifer- 
mity in their lay-out, so that drivers of one 
region when taking over an engine from another 
region, in the proposed inter-regional workings, 
will speedily find themselves at home. 

There is much to be said for interchangeability 
of spares, too, though this can be a handicap. 
The written discussion which followed the 
address to the Institution of Locomotive 
Engineers on the development of Southern 
Railway locomotives revealed this again. It 
showed that the indifferent performance of the 
‘Lord Nelson” class engines in certain cir- 
cumstances was partly due to their being fitted 
with standard piston valves evolved for the 
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bwo “Schools”? class. In his presidential address 
20. to the Institute of Welding, Mr. O. V. S. 
t in Bulleid referred to the “ tyranny of standar- 
Ler, disation.”’ Could not the Railway Executive 
ay, summon sufficient courage and enterprise to 
led smash that tyranny ? 
zer All who wish to see the Western Region 
oy: produce express engines comparable with, 
mp and perhaps better than, those of their con- 
temporaries, are glad indeed to know that 
7m Swindon are now building “ Pacific” loco- 
he motives of Western Region design and that 
18- they have been granted permission to continue 
ito construction to their own designs till the end 
20. of 1951. 


This is gratifying news and the Railway 

Executive would show foresight and wisdom 

. if they permitted the four regional design 

centres to continue permanently the develop- 

ment of their own steam locomotives. The 

of first cost might be somewhat greater but in 
the long run progress would be greater still. 

The present opportunity, if lost, might not 


st occur again. At Derby there is Mr. H. G. 
16 Ivatt, an L.M.S. man, in charge, assisted by 
n- Mr. Hatchell, who has long experience of the 
3 three lines which formed the Southern Railway. 
in At Brighton the new locomotive chief, Mr. 
at R. A. Smeddle, who has much N.E.R. and 
8 L.N.E.R. experience, is assisted by Mr. Bur- 
al rows, from Swindon and Derby. 
6 New men, I write without knowing whom, will 
n now assume control at Doncaster and Swindon. 
If these designers, with the backing of inter- 
e regional experience, are given a free hand to 
e continue the fine work done on their railways 


. in the past, we need have no doubts that the 

British steam locomotive will be improved in 
accessibility, availability, economy and per- 
t formance. Therefore let them work out their 
own salvation. There is more chance of pro- 
; gress in that way than by centering design in 

a few hands in London, no matter how capable 

those hands. There is still to be found wisdom 
) in a multitude of counsellors. 

The steam locomotive is fighting for its 
life. But we have no proof that it will die in 
this country. Much could be done to improve 
it. Nothing like as much money as that spent 
on diesel development through the world has 
been spent on improving the steam locomotive. 

Let Brighton, Derby, Doncaster and Swin- 
don have a free hand, without restraint, to do 
their uttermost ; with inter-regional co-opera- 
tion, organised by the Executive, and systematic 
exchanges of their products, coupled with 
thorough tests of all new designs at Rugby. 

London, N.6, January 18th. F.A.S. Brown 





THE LOSS OF H.M. SUBMARINE 
“ TRUCULENT ” 


Sir,—While not wishing to detract in any 
way from the value of the information given 
in your editorial, I wish to question the state- 
ment that ‘there is little purpose in losing 
our sense of proportion and referring to this 
regrettable accident as a submarine disaster.” 
Surely that is precisely what it was and most 
people would at least describe it as tragic 
rather than merely regrettable. 

Had the vessel involved been of any other 
type, but carrying the same complement of 
crew, the captain of the striking ship would 
have known immediately and acted accord- 
ingly. The report that he did not know that 
a submarine was involved brings us back to 
the basic fact that it is part of a submarine’s 
function to be seen as little as possible—at any 
rate, in war-time. 

One naturally wonders, therefore, why 
during peace these vessels are not made more 
conspicuous, as for instance, by painting 
white those parts of their superstructure and 
casing that appear above water. 
Middlesex, January 20th. 






Wr Lynce 
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Lloyd’s Register Shipbuilding 
Returns 


THE quarterly statistics published by Lloyd’s 
Register of Shipping show that at the end of 
December last in Great Britain and Northern 
Ireland there was a decrease of 101,026 tons 
in the work in hand as compared with the 
figures for the previous quarter. The present 
total of 1,994,191 tons gross is 249,512 tons 
less than the tonnage being built at the end 
of June, 1948, which amounted to 2,243,703 
tons and was the highest recorded since Decem- 
ber, 1921. At the end of December work was 
suspended on 1180 tons. The tonnage of steam 
and motor merchant ships under construction 
abroad at the end of December was 2,400,577 
tons gross, which is 111,945 tons less than that 
recorded at the end of September last, when it 
was noted that no figures were included for 
Germany, Russia and China. These reservations 
still apply. 

The total tonnage of steamers and motor- 
ships under construction in the world, apart 
from those countries excluded, as mentioned 
above, amounts to 4,394,768 tons gross, of 
which 45-4 per cent is being built in Great 
Britain and Northern Ireland and 54-6 per 
cent abroad. During the quarter under review, 
in Great Britain and Northern Ireland 248,696 
tons of steamors and motorships were com- 
xoenced, 301,941 tons were launched, and 
263,780 tons completed. Similar figures for 
abroad are 424,853 tons commenced, 485,218 
tons launched, and 569,216 tons completed. 
Of the total under construction in Great Britain 
and Northern Ireland at the end of December, 
754,823 tons consisted of steamers, and 
1,239,368 tons of motorships, while at the same 
date the tonnage being constructed abroad 
comprised 850,783 tons of steamers and 
1,549,794 tons of motorships. The ships being 
built in the world at the end of December 
include nineteen steamers and fifty-three 
motorships of between 6000 and 8000 tons 
each ; seventeen steamers and fifty-four 
motorships of between 8000 and 10,000 tons ; 
twenty-five steamers and seventy-eight motor- 
ships of between 10,000 and 15,000 tons; 
thirty-two steamers and thirteen motorships 
of between 15,000 and 20,000 tons, and six 
steamers and four motorships of between 
20.000 and 30,000 tons each. Steam and motor 
oil tankers of 1000 tons gross and upwards 
under construction in the world amount to 
174 ships of 1,924,333 tons (forty-one steamers 
of 621,531 tons), and 133 motorships of 1,302,802 
tons, representing an overall increase of 16,166 
tons since the end of September. The present 
oil tanker tonnage represents 43-8 per cent 
of the total tonnage under construction in 
the world. Of these oil tankers, eight y-nine 
of 951,966 tons are being built in Great Britain 
and Northern Ireland, twenty-five of 425,488 
tons in the United States of America, and 
twenty-two of 188,350 tons in Sweden. Of 
the tonnage built to Lloyd’s Register and British 
Corporation Class, 3,024,913 tons (68-8 per 
cent) are being built under the inspection of 
Lloyd’s Register. Of the total, 1,892,425 tons, 
representing 94-9 per cent of the tonnage 
being built are under construction in 
Great Britain and Northern Ireland; while, 
of the tonnage being built abroad, 1,132,488 
tons, 47-2 per cent, are being constructed 
under the inspection of Lloyd’s Register. 


——__@—————— 


INSTITUTE OF PERSONNEL MANAGEMENT.—An 
agreement for co-operation on matters of common 
interest has been signed between the British 
Institute of Management and the Institute of 
Personnel ment. The independent status 
of the Institute of Personnel Management is 
unaffected by the agreement. The Institute of 
Personnel Management, which has been in existence 
for thirty-seven years and has a membership of 
over 3000, will retain its separate identity and its 
professional activities will continue unchanged. 
The British Institute of Management will encourage 

rsons who wish to pursue a professional career 
in personnel management to join the I.P.M., and 
there will be a joint committee to deal with informa- 
tion and research questions in the personnel 


management field. 
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Works Foundation Stone 


Last Tuesday the foundation stone of a 
new factory for Dewrance and Co., Ltd., in 
Great Dover Street, London, S.E.1, was laid by 
Mr. G. M. Storey, managing director of that 
firm, assisted by Mr. English, the longest 
serving works employee, who is in his seventy- 
first year and has been with the company for 
fifty-five years. After the stone had been 
declared ‘‘ well and truly laid,” Mr. English 
was presented with a gold watch by the chair- 
man of the company on behalf of the board 
of directors. Dewrance and Co., Ltd., was 
founded in 1844 by John Dewrance, who was 
one of the early railway pioneers. He was the 
erector of George Stephenson’s ‘ Rocket ”’ 
and assisted at the Edgehill trials in 1829. 
John Dewrance had become impressed by the 
advantages of the new anti-friction alloys 
covered by Babbitt’s patent, and he obtained 
the right to manufacture and introduced 
Babbitt’s metal into this country. Soon, 
however, the firm began to take an interest in 
those boiler mountings and auxiliary steam 
fittings for which it is now so well known. 
For the manufacture of Bourdon tubes was 
taken up in 1849 and the asbestos packed 
cock was introduced in 1875. The late Sir 
John Dewrance took over the direction of the 
works in 1879 and instigated many improve- 
ments in the design and development of valves, 
water gauges and many other fittings. After 
the foundation stone had been laid those pre- 
sent were able to examine two scale models 
of the new factory building. One of them 
showed the whole building as it will be when 
completed. The other showed to a larger scale 
that section of the whole new building which 
is at present under erection and was arranged 
to indicate how the various tools will be laid 
out on two floors for the production of va!ves, 
and how materials will be handled. This 
building is but the latest of a series of extensions 
and reconstructions that have taken place 
during the firm’s history. 





International Trade Fair in 
Chicago 

For the first time in its history the U.S.A. is 
organising an International Trade Fair, which 
will be held in Chicago from August 7 to 19, 
1950. It will be housed in four different build- 
ings, totalling nearly 1,000,000 square feet of 
space. One-third has been reserved for 
American exhibitors and the remainder will be 
divided among the rest of the world. In an 
announcement about the Fair, the Board of 
Trade says that one of the main purposes is to 
assist Western European countries in need of 
dollars to sel] their goods in the United States, 
and a large proportion of the Fair will accord- 
ingly be allotted to Western European ex- 
hibitors. A European Trade Fair Board has 
already been formed, under the auspices of 
O.E.E.C. (Organisation for European Economic 
Co-operation), with Monsieur Frederic Berbigier 
as Commissioner-General. The aim of the 
Trade Fair Board is to co-ordinate the effort of 
Western European exhibitors and to ensure that 
everything possible is done to give the maximum 
display to American buyers. Dr. Jacques 
Kunstenaar, chief of the Fairs and Exhibitions 
Branch of the U.S. Department of Commerce, 
has been seconded to the Chicago Fair authori- 
ties as Director of Foreign Affairs, with head- 
quarters in Paris. He has recently visited 
London, where he had discussions with officials 
at the Board of Trade, with Sir Cecil Weir, 
Chairman of the Dollar Exports Board; Sir 
Guy Lecock, Chairman of the Exhibitions 
Advisory Committee and Adviser to the 
Federation of British Industries ; and with Sir 
Gerald Campbell, newly appointed investigator 
for the Board of Trade into the general question 
of exhibiting in North America. United 
Kingdom exhibitors may obtain general inform- 
ation about the Fair from the Exhibitions and 
Fairs Division of the Board of Trade, but firms 
may also like to know that they can book space 
through Mr. A. P. Wales, of 16, Shelton Street, 
London, W.C.2, who is Dr. Kunstenaar’s 
London agent. 
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Gas Turbines in 1949 


No. I1I—(Continued from page 87, January 20th) 


Ruston AND HornsBy, LTp. 
- our last article we described and illus- 


trated the 750kW gas turbine-driven 


alternator set which has been designed and 
constructed by Ruston and Hornsby, Ltd., 
at Lincoln, and was recently put on load 
at the firm’s Firth Road power-house. 
Having dealt fully with the design and ¢on- 
struction of the compressor and its driving 
turbine, and the power turbine and epicyclic 
reduction gear, we turn to the cycle diagram 
of the machine, which is reproduced here- 
with. It gives the temperatures of the gas 
and air in circuit through the compressor, 
the heat exchanger and the combustion 
chamber to the exhaust. 

The turbine was calibrated on a water 
brake over a power range from quarter-load 
(270 b.h.p.) upwards. The measured fuel 
consumption at half load and full load were 
0-77 Ib per b.h.p.-hour and 0-59 Ib per 
b.h.p.-hour, respectively. These figures agree 
closely with the predicted thermal efficiencies 
at these loads. The consumption of lubricat- 
ing oil has been found to be negligible. 
As a result of the test work which has been 
carried out to date, it has been found that a 
number of small but worth-while improve- 
ments in the efficiency of various parts of 
the plant can be made, which will result in 
an improvement of the overall performance 
of the machine. Modifications for the intro- 
duction of certain of these improvements 
are now in hand. 

Independent development work on the 
improvement of the efficiency of compres- 
sors, turbines and heat exchangers is in 
progress, while the development of specialised 
combustion chambers for burning the 
cheapest grades of liquid fuel is being actively 
pursued and service trials will be made 
within the next few months. As a longer- 
term objective, work is also in progress on 
the problems connected with burning solid 
fuels, including peat. This latter develop- 
ment is being sponsored by the Ministry of 
Fuel and Power. The firm is also consider- 
ing the construction of a similar gas tur- 
bine unit of higher power. 


C. A. Parsons AnD Co., Lrp. 


Research work connected with the design 
and construction of gas turbines was actively 
continued during the year by C. A. Parsons 
and Co., Ltd., of Heaton Works, Newcastle- 
upon-Tyne. 

go ol mention may be made of 
extended tests, using various types of heavy 
fuel oils, which were made on the firn’s 
experimental gas turbine plant, with the 
object of determining the combustion and 
deposit problems connected with the burning 
of such fuels. A full account of these experi- 
ments was given by Mr. A. T. Bowden, 
B.Sc., M.I.Mech.E., and Mr. Jefferson, B.A., 
A.M.I.Mech.E., in a paper on “ The Design 
and Operation of the Parsons Experimental 
Gas Turbine,” read before the Institution of 
Mechanical Engineers. That pa was 
summarised in our issues of October 14th 
and 2Ist. The same subjects were also 
deaJt with in an earlier paper, read in April 
before the Institute of Fuel, by Mr. D. F. 
Hughes and Mr. R. G. Voysey, Wh.Sc., 
AM.1.Mech.E., on “Some Considerations 
Dealing with the Formation of Deposits in 
Gas Turbine Plant.” 
Good progress was recorded with the con- 





struction of the 15,000kW  gas-turbine- 
driven generating set, which is being built 
at Heaton Works for the British Electricity 
Authority, and will be later installed in the 
Dunston power station. 

Work also proceeded satisfactorily on the 
new 10,000kW power plant and on the air- 
bleed plant, both of which are being con- 
structed for the National Gas Turbine Estab- 
lishment at Pyestock, Farnborough, Hants. 


PAMETRADA 


The principal event at the Parsons and 
Marine Engineermg Turbine Research and 
Development Association’s Pametrada Re- 
search Station at Wallsend-on-Tyne during 
1949 was the assembly and putting to work 
of the 3500 h.p. gas turbine. Some delays 
took place in the receipt of the last of the 
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a paper before the Institution of Mechanica] 
Engineers on ‘‘ Some Factors in the Use of 
High Temperatures in Gas Turbines,” ang 
no doubt in that paper and the further paper 
which he is to give to the American Society 
of Mechanical Engineers he will dea] 
further with the work of Pametrada. 


Roiuis-Roycg, Lrp. 


As recorded in last year’s annual review 
of gas turbine progress, Rolls-Royce, Ltd,, 
of Derby, received an order from the Admi. 
ralty to design a marine gas turbine instal. 
lation for H.M.S. “ Grey Goose,” a gunboat 
of some 250 tons. 

During the year the work on gas turbines 
at Derby was well advanced and in 
addition to its work on the unit mentioned 
above, the firm was investigating the pos. 
sibilities of a gas turbine of still higher power 
for marine work. 


Tue EncuiisH ELectric Company, Lp. 


The English Electric Company, Ltd., of 
Rugby, had actively in hand several gas 
turbine projects, designed to utilise various 
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CYCLE DIAGRAM OF RUSTON 750KW GAS TURBINE 


component parts for assembly, but the tur- 
bine and its ancillary machinery were re- 
cently completed. 

Up to date, some preliminary runs have 
been carried out and the set is now being 
prepared for a complete series of tests. 
During the year under review, some of 
the principal components were tested on 
rigs before they were embodied in the main 
assembly. In addition, experiments were 
made on the burning of heavy oil fuels in 
the actual turbine combustion chamber, 
which for that purpose was arranged on an 
atmospheric rig. The completed turbine 
installation has been fitted with thermo- 
couples, pressure gauges and other necessary 
measuring devices, so that when the actual 
tests begin, the maximum information 
will be obtained not only on the running of 
the complete unit but on the efficiencies of 
the separate components. 

On November 25th last Mr. R. F. Darling, 
B.Se., gave an interesting paper before the 
North-East Coast Institution of Engineers 
and Shipbuilders, in which he discussed the 
combustion problems in marine gas turbines 
and then went on to describe design and 
experimental work on combustion chambers 
which has been carried out at the Pametrada 
Research Station since the end of the war. 

To-day, Mr. Thomas W. F. Brown, the 
Research Director of Pametrada, is giving 





fuels. The work, which in 1949 was 
carried out on these various projects, 
included full-scale tests on what is believed 
to be the largest gas turbine heat exchanger 
yet constructed in this country. In the 
field of axial-flow compressors for gas 
turbines the firm built and had satis- 
factory preliminary runs on a compressor, 
which seems likely to be the largest axial- 
flow compressor for gas turbine work pro- 
duced in Great Britain. The work referred 
to above includes, we assume, that on the 
Admiralty order for the main propulsion of 
one of the “Captain” class frigates, which 
is at present propelled by turbo-electric 
machinery of some 6000 s.h.p. 


Brown, Boveri AND Co., Lrp., BADEN, 
SwITZERLAND 


In Switzerland the main interest of the 
year was the commissioning of two large 
thermal power stations for the North-East 
Switzerland Power Supply Company, one at 
Beznau with Brown-Boveri gas turbines, 
and the other at Weinfelden with Sulzer 
gas turbines. 

These plants are designed to act as stand- 
by stations for the hydro-electric power 
supply systems and the time when they are 
taken into service greatly depends on the 
hydraulic ition. In i949 there was an 
exceptionally dry summer and autumn, 
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and since then there has been very little 
rainfall. In October last the water storage 
lakes in North-East Switzerland were only 
filled to about one-third of their full capacity. 
These conditions caused a noticeable scar- 
city of hydro-electric power. For that 
reason the Power Company decided to start 
the Beznau power station with its 13,000kW 
and 27,000kW Brown-Boveri gas-turbine- 
driven generator sets, considerably earlier 
than it would have done had there been an 
adequately sufficient supply of water. 

The first 13,000kW set, we may recall, 
was installed and started up on September 
17, 1948, and the larger 27,000kW unit, 
delivered and commissioned last year, 
was started up on November 3rd. It is 
the usual practice to run both sets continu- 
ously from Monday morning until Saturday 
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produced can be supplied as may be required 
to high tension lines at 150,000V or 50,000V, 
or fed into a distribution network of 8000V. 
The Sulzer high-pressure cycle has already 
been described and illustrated in previous 
reviews. It consists essentially of three 
sets of gas turbines, namely, the feed set, 
with the gas turbine-driven compressor 
taking air from the atmosphere; the 
circuit set, comprising the air turbine with 
medium and high pressure compressors, 
and the output set, consisting of the gas- 
turbine-driven alternator. The principal 
stationary elements in the installation are 
the combustion chamber with its air heater 
and the secondary combustion chamber, 
along with the intermediate recuperators 
and coolers. The main recuperators and all 
the coolers are grouped in the basement 





13,000KW AND 27,000KW BROWN- BOVERI GAS TURBINE GENERATING SETS IN BEZNAU 


POWER 


noon, giving an average twenty-four-hour 
supply of about 800,000kWh. In the 
accompanying engraving we reproduce a 
view of the gas turbine room in the Beznau 
power station. The 13,000kW set is seen 
in the foreground and the 27,000kW unit 
in the background. In each set the high 
pressure turbine group, along with the ver- 
tically arranged combustion chamber and the 
alternator, are seen on the right-hand side 
of the photograph, while the low pressure 
turbine group with the compressor will be 
seen on the left-hand side. 

It is of interest to record the service of 
these two gas turbine-driven alternator 
sets from the time they were started up to 
the end of December :—13,000kW unit, 
hours run 4528, kilowatt-hours 40,278,000 ; 
27,000kW unit, hours run 1382, kilowatt- 
hours 24,261,000. 

Thus the total energy these two sets had 
delivered for public supply up to the end of 
the year was about 65,000,000kWh. 


Sutzer Brotuers, WINTERTHUR, 
SwITzZERLAND 


The 20,000kW gas turbine-driven generat- 
ing set for the Weinfelden power station 
of the same power authority, which was 
ordered from Sulzer Brothers, of Winter- 
thur, in March, 1947, was completed and 
delivered before the end of last year, and 
several runs were made. The gas turbine, 
which operates on the Sulzer high-pressure 
cycle, drives a three-phase generator of 
25MVA at 7300V to 8300V. The current 
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below the turbine room. The auxiliary 
recuperators are fitted into the exhaust gas 
ducts. 

In order to permit ready accessibility 
for inspection p , the various units of 
the plant have mn spaced fairly wide 
apart. This practice is advantageous for a 
new plant, but it exaggerates the apparent 
space requirements of the gas turbine plant, 
which, in fact, are low in comparison with 


‘other thermal power stations. 


The Weinfelden plant is designed for a 
maximum gas temperature of 650 deg. Cent. 
at the inlet to the turbine, and the full load 
thermal efficiency will be about 35 per cent. 
The system of regulation chosen for the tur- 
bines is designed to maintain a high efficiency 
over a wide range of load variation. For 
that purpose the temperatures of the com- 
bustion chambers are kept more or less 
constant and the variations in output are 
effected by changing the level of pressure in 
the turbine circuit. 

The oil fuel used is one of high viscosity 
and the fuel tanks are planned to take suffi- 
cient oil for the whole of the winter season. 
There are three fuel tanks near the power 
station, each containing about 5000 cubic 
metres, sufficient to permit the station to 
run for about 3000 hours. The fuel is too 
viscous to be atomised and ignited at normal 
temperatures without difficulty and it is 
heated to about 100 deg. Cent. before it is 
passed to the injection system. The heating 
is done in two intermediate tanks, each 
having a capacity of about 10 cubic metres, 
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which are connected to a steam system. 
There are steam pipes for heating the oil in 
the main storage tanks, the supply mains and 
the tanker vehicles which are used to 
deliver the oil. 

The combustion air required by the gas 
turbine plant is taken directly from the 
atmosphere through a concrete chimney, 
which adjoins the power house. By drawing 
the air from a good height above ground 
level and at a low speed, the entry of dust 
is kept down to a minimum. The turbine 
plant only requires about 45 cubic metres 
of air per second. It is pointed out that this 
quantity is barely half the quantity which 
would be needed with an open-cycle gas 
turbine of the two-stage type. 

For cooling purposes the gas turbine unit 
requires approximately 235 litres of water 
per second. This water is drawn from the 
subsoil by two Sulzer borehole pumps and 
having passed through the plant is returned 
to the ground, where it finds its way back 
to the subsoil water stream. 

The delivery of this gas turbine unit was 
completed by the winter, of 1949-1950, about 
two-and-a-half years from the.date of order. 
After erection testing began and was fol- 
lowed by rigorous trials, after wit 2h the 
unit entered service. 

Although the Weinfelden turbine received 
priority owing to the water shortage in the 
hydro-electric system already referred to, 
work on the 7000 h.p. marine gas turbine at 
Winterthur was not neglected and some 
experimental runs were made during the 
vear. 


(To be continued) 





Technical Reports 


Aluminium Alloys and Their Application to 
Shipbuilding. By W. Muckle, M.Sc., British Ship- 
building Research Association. Report No. 22, 
November, 1948.—Knowledge regarding light alloys 
in so far as it applies to shipbuilding is summarised. 
Only aluminium-base alloys are considered, although 
some information on available magnesium-base 
alloys is given in an appendix. It does not appear, 
however, that the magnesium-base alloys will be 
of much use in marine work. 

The available aluminium alloys are discussed 
generally and reference is made to their physical 
and mechanical properties. The alloys are mainly 
: those whose strength is increased by 
cold working, and those whose strength is increased 
by heat treatment. In the former come the alloys 
containing small percentages of magnesium and 
the latter include the Duralumin type alloys. 
Corrosion and fouling are discussed. The usual 
anti-fouling compositions used on steel ships are 
unsuitable, as the mercury and copper compounds 
attack the a The pppoe ge of suitable 
compounds is being pursued and preliminary work 
suggests that a sullshiotery solution will be found. 
Painting and surface treatment are dealt with ; 
this treatment differs from that given to steel 
plates, and details of various processes are given. 

Technical literature on the subject of light 


alloys is ; both that dealing directly with 
a plications to shipbuilding, and that dealing with 
alited bject icularly aircraft work. 





jects, ry. 

With regard to se of light alloys rivet- 
ing @ to be the only practical proposition 
att Po. sonny although the gre ‘Sieelipanet 
of arc welding is being pursued. sizes of plates 
common in steel shipbuilding will not be ey 
ately available in aluminium. alloys, but steps are 
being taken by the aluminium industry to over- 
come this disability. The extrusion process enables 
a wide variety of special sections to be produced. 

Possible immediate applications to shipbuilding 
are suggested such as superstructures, lifeboats and 
davits, masts and derricks, minor bulkheads, 
hatch covers, &c. Problems iri further 
study are discussed and suggestions put forward 
for future investigations. Principal among them 
are strength and watertightness of riveted joints in 
thick plates, arc welding and temperature effect 
in composite steel-aluminium structures due to 
differential expansion. Most of these studies are 
already under way. 

It is conclu that light alloys are available 
of suitable mechanical properties for use in marine 
work and that there are many parts of a vessel in 
which they could be applied with satisfactory and 
advantageous results. 
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WATER TREATMENT PLANTS OF THE METROPOLITAN WATER BOARD 
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Metropolitan 


WORKS IN PROGRESS AND 


E brief'y review below some of the works 
in progress and constructed in 1949. 

Ashford Common.—A new filvration works 
and pumping station with an output of 
90 m.g.d. is being constructed on land 
east of Queen Mary reservoir. The scheme 
includes the provision of aeration basins to 
increase the oxygen content of the raw water, 
a battery of micro screens for primary filtra- 
tion, thirty-two slow-sand filters, each having 
an area of approximately three-quarters of an, 
acre, and two combined contact and balancing 
tanks with a total capacity of 11 million gallons. 
The pumping machinery will consist of elec- 
trically driven low-lift and high-lift pumps and 
the station will be driven by purchased elec- 
tricity with three diesel alternators for load 
relieving purposes, and three gas-turbine alter- 
nators to form, with the diesel alternators, a 
complete source of power in case of failure of the 


d. . 

Othe whole of the civil engineering work 
is being carried out by John Mowlem and Co., 
Ltd., under two contracts, the first of which 
includes approximately one-half of the instal- 
lation and the pumping station. Good pro- 

was maintained during the past year and 
the mass concrete walls and floors for the 
first installation of sixteen filters were’ con- 
structed. The laying of porous concrete under- 
drains and the placing of the filter sand in 
these beds is now in progress. Work on the 
construction of a sand-washing and storage 
bay, contact and balancing tank and the lay- 
ing of conduits and mains is proceeding. 
Excavations for the engine-house were com- 
pleted during 1949 and the footings are being 
laid at the present time. Work was com- 
menced in September on the second half of 
the installation and the construction of the 
mass concrete walls for the filters and a second 
sand-washing and storages bay is also in pro- 
gress. The aerial view of the work, reproduced 
on the opposite page, shows the first half of 
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Water Board 


CONSTRUCTED DURING 1949 


ton Hill. The 54in main, approximately 2 
miles in length, is now complete except for 
the end connection. The 48in main will be 


approximately 34 miles in length, of which 2} 
miles have so far been laid. A third large 
laid at a_ later 


diameter main will be 
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covered with soil. The contractors are Me- 
Laughlin and Harvey, Ltd. 

The scheme also provides for electrically 
driven low-lift pumps at both Barnes and Barn 
Elms works to lift the water into the contact 
tank, whence it will gravitate through the 
existing tunnel under the River Thames to the 
Hammersmith pumping station. 

Bexley.—To increase the supply at this 
station a well, 6ft in diameter, was sunk to a 
depth of 135ft, and headings are at present 
being driven at a depth of 113ft 9in to connect 
to the existing boreholes. The heading to 
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date to supply areas south of the Thames. 

Barnes.—Work was commenced in March, 
1948, on a concrete contact and balancing tank 
at Barnes works and is now nearing completion. 
The tank has a total capacity of 44 m.g. and 
is divided into two compartments, each of 





ASHFORD COMMON—CONSTRUCTION OF 


the installation under construction, including 
the slow sand filters and the east contact and 
balancing reservoir. The steel shuttering for 
the mass concrete wall and the columns of the 
east contact and balancing tank are illus- 
trated above. 

Bitumen-lined steel pumping mains, 54in 
and 48in in diameter, with socket and spigot 
joints welded internally, are being laid by 
J. L. Eve Construction Company, Ltd., from 
Ashford Common to Kempton Park and Hamp- 





RESERVOIR WALL 


which will provide two hours’ contact for water 
from Barnes works and the adjacent Barn 
Elms works at their maximum rates of filtra- 
tion. The Barnes portion of the tank also 
provides about 1 m.g. balancing capacity to 
enable the filters to be operated at a constant 
rate. 

The tank has mass concrete walls approxi- 
mately 12ft 6in high, with a reinforced concrete 
flat slab roof supported on precast reinforced 
concrete columns. The roof is asphalted and 





No. 2 borehole, a distance of 411ft 8in, was 
completed by the end of 1949 and the heading 
driven towards No. 1 borehole, reached a 
distance of 382ft. The total length will be 
approximately 390ft. When coinpleted the 
output of the well and headings will be assessed 
by test pumping. A contact tank of a standard 
design consisting of a number of thin circular 
steel pipe sections surrounded by concrete and 
lined with reinforced Gunite, was constructed, 
and a small house is being built for new chemical 
treatment plant. 

Chingford.—The new storage reservoir, when 
completed, will have a capacity of 3400 million 
gallons and is the last of the storage reservoirs 
that can be built in the Lee Valley. The raising 
of the embankment, together with the core 
wall, was completed, apart from a length of 
about 1500ft, at the northern end of the reser- 
voir. During the year considerable progress 
was also made on the concrete lining to the 
inner slopes of the reservoir and a valve tower 
at the inlet end of the reservoir was substan- 
tially completed. 

Fortis Green.—The demand on this station, 
from which about 12-3 m.g.d. of Thames- 
derived water are repumped to Hampstead, 
Highgate, Southgate, &c., is now so gréat that 
the standby margin is insufficient to safeguard 
the supply. Asa remedy the Board decided 
to extend the existing pumping station and 
install additional electrically driven centri- 
fugal pumping plant. Quantities were pre- 
pared for the building work and the new machi- 
nery was purchased. A 42in suction main was 
laid from the reservoir to the pumping station, 
a distance of 376 yards. 

Hampton.—In THe ENGINEER of January 
21, 1949, reference was made to the remodelling 
scheme, whereby the capacity of these works 
has been increased from about 55 million to 
120 million gallons per day. The 11-3 million 
gallons contact and balancing reservoir wés 
completed by William Moss and Sons, Ltd., 
on April 30, 1949, and the original scheme is 
now substantially complete. 

Work is proceeding on the new raw water 
pumping station at Sunnyside and the main 
building has been rocfed in and asphalted. 
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Manufacture of the pumping machinery is 


P 4 
The reconstruction of twenty-nine low-level 
slow sand filter beds by direct administration 
was commenced in May, 1947, and two beds 
were completed during the past year, making a 
total of four beds reconstructed. The work 
includes laying new concrete floors, placing a 
2in Gunite surface to the existing walls and 
constructing new porous concrete underdrains 
on which is placed an average of 6in of pea 
gravel to carry the sand, which is 2ft to 2ft 6in 
in depth. The sand is washed and regraded 
before being replaced. Venturi meters are 
being installed on the outlet from each bed. 
Kempion Park.—The erection of two new 
boilers, each of 15,000 Ib per hour normal 
capacity, manufactured by John Thompson 
Water Tube Boilers, Ltd., together with feed 
treatment plant, was more than 75 per cent 
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the main passes under the railway and sidings 
at Feltham it is laid in a cast-iron lined tunnel. 
The working space between the tunnel lining 
and the main was filled with concrete after the 
main-laying was completed. 

Work was recently commenced by the Cemen- 
tation Company, Ltd., on Section No. 2, which 
is approximately 2} miles long and includes 
sections to be laid in tunnel under the Grand 
Union Canal and the British Railways, Western 
Region, main line. 

Walton.—To improve the efficiency of the 
Walton works by enabling the rate of filtra- 
tion to be decreased, the Board, in November. 
1946, approved the provision of four additional 
slow sand filter beds, having a total area of 
3-28 acres. The filters have now been con- 
structed and the filter tiles and shingle media 
placed. Sand was being washed and graded 
on the site and all the contract work by John 





LEE BRIDGE—TEMPORARY PUMP HOUSE 


complete by the close of the year, and the 
installation of the auxiliary plant is now pro- 
ceeding. The installation of two experimental 
purification plants, each of a nominal capacity 
of 1 m.g.d., was completed on. December Ist 
by the Candy Filter Company, Ltd., and the 
Paterson Engineering Company, Ltd. 

Lee Bridge——The interim scheme for the 
reconstruction of these works includes the 
modernisation of the pumping arrangements 
and the provision of a contact tank and low- 
lift pumps. A temporary pump-house was 
constructed to accommodate electric high- 
lift pumps, together with standby diesel-driven 
generators. This building is shown in the 
illustration above. It is 292ft in length and 
has a floor area of 17,425 square feet, and is 
intended to last for fifteen years. Electric 
low-lift pumps were installed to lift the water 
from the filters into a pressed steel plate con- 
tact tank of 3 m.g. capacity. This interim 
scheme approached completion and was partly 
in operation by the end of the year. 

To increase the output and reduce the fre- 
quency of filter-bed cleaning at this works, 
the Board approved the installation of a battery 
of ten rotary strainers, each 10ft in diameter 
and 10ft long. The rotary strainers are being 
manufactured by Glenfield and Kennedy, Ltd., 
and should be delivered to the site in 1951. 

A flood prevention scheme was carried out 
by direct administration at Lee Bridge works, 
consisting of the erection of concrete walls and 
the raising of earthen embankments to lft 
above highest flood level, which was recorded 
in March, 1947. Tenders were invited for the 
heightening of the banks of the aqueduct, 
whieh conveys stored water to these works. 

Trunk Main, Kempton Park to Crickle- 
wood.—A 60in steel main with a total length 
of 13} miles will be laid in four sections for 
conveying additional water to North-West 
and North London. The main is being laid 
with double spigot steel pipes normally 25ft 
long, sheathed and lined with bitumen and 
jointed with Johnson couplings. Work on 
Section No. 1 from Kempton Park was com- 
menced by J. B. Edwards and Co. (Whyteleafe), 
Ltd., in October, 1948, and approximately 
two miles of main were completed by the end of 
1949, out of a total length of 34 miles. Where 





Mowlem and Co., Ltd., was nearing completion 
at the end of 1949. 

Two additional raw water pumping units 
are on order and the Ministry of Health has 
approved February 1, 1950, as a starting 
date for the construction of a concrete contact 
and balancing tank of approximately 2} m.g. 
capacity. The four new filter beds can be seen 
in the foreground of the illustration of Walton 
works on page 126. 

General.—The two main problems confront- 
ing the Board are the provision of adequate 
storage reservoirs for the maintenance of the 
supply in times of drought and the construc- 
tion of sufficient filtration plant to ensure the 
purity of the supply. It was hoped that a 
large reservoir in the Enborne Valley would 
satisfy the first requirement, but after consider- 
able investigations it was not found feasible 
to apply for Parliamentary powers to construct 
such a reservoir at the present time. 

The reasons for this decision were discussed 
in a leading article in Toe ENnctneEer, October 
28, 1949, and an abstract of the Works and 
Stores’ Committee’s report about the scheme 
appeared in our issue of October 21st. It may 
be recalled that the biologist’s report was 
unfavourable and indicated- that thermal 
stratification of the water would occur in the 
deeper parte of the reservoir, which would 
render the lower stratum unsuitable for the 
Board’s purpose. Furthermore, in certain 
climatic conditions the water would “ turn 
over” and the lower stratum would mix with 
the remainder of the water and thus render the 
whole of the reservoir temporarily unusable for 
a water supply. 

Increased filtration capacity will be provided 
immediately—to a minor extent—by the four 
new filter beds at Walton, but the addition 
of the 90 m.g.d. plant now under construction 
at Ashford Common should provide in a few 
years’ time a substantial margin over immediate 
requirements. 

The proposed 75in raw water main to convey 
Thames water to the valley of the River Lee 
will make good the failing supply from that 
source, and increase the yield from the reser- 
voirs in the Lee Valley, but the full use of this 
main is dependent upon the provision of ade- 
quate storage in the Thames Valley, which is 
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the key to the whole of the London wate 
supply. 

For the augmentation of supply to the Kent 
area three additional boreholes were com)leted 
during the past year. A 36in diameter borehole 
was sunk to a depth of 390ft into the Lower 
Greensand at Brasted. At Horton Kirby anq 
Shoreham, in the valley of the River Darent, 
two 24in boreholes were sunk into the chalk 
to depths of 376ft 6in and 326ft respectively, 
Schemes for. the replacement -of obsolete 
steam-driven plant are in hand at Cricklewood, 
Hammersmith, Stoke Newington and Wilming. 
ton. In addition, a number of large schemes 
were approved by the Board in 1949, including 
the provision of a standard type of contact 
tank at six well stations; concrete contact 
and balancing tanks at Horasey and Kew 
Bridge ; a new service reservoir at Knockholt ; 
a 78in conduit from Staines reservoirs to 
Kempton Park works, with a 60in branch to 
Ashford Common works; the laying of 24in, 
18in and 12in mains for the improvement of 
supplies in the Knockholt reservoir zone, and 
concrete contact tanks at Stoke Newington. 
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British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications of the Institution ai 28 


BRICKWORK SETTINGS FOR CYLINDRICAL 
BOILERS 

No. 1614: 1949. This standard has been pub. 
lished to make available to purchasers and con- 
structors of boiler settings the work carried out 
by the Shell-type Boiler and Firing Equipment 
Committee of the British Coal Utilisation Research 
Association. That Committee, through a panel 
representing the Shell Boilermarkers’ Association 
and the Association of Boiler Setters, Chimney and 
Furnace Constructors, provided the material which 
forms the basis for the standard. 

Part One of the standard deals with basic 
materials such as firebricks, common bricks, 
concrete and jointing materials. Part Two refers 
briefly to excavation and drainage. Part Three 
specifies the construction of the concrete raft. 
Part Four deals with boiler brickwork, specifying 
the method of construction and thicknesses of 
brickwork of the seating beds, seating blocks, 
flues, &c. Flue dimensions are also specified. 
Part Five deals with economiser brickwork in a 
similar manner, An appendix sets out the Shell 
Boilermakers’ Association’s ratings for Lancashire 
boilers. Price 3s. 





CONVERSION FACTORS AND TABLES 

Addendum No. 1 to 350: 1944 (PD.957). This 
addendum contains additional definitions, con- 
version factors, multiples and tables relating to 
cubic measures, weights, pressures, force, concen- 
tration, and traffic units, and a set of factors and 
multiples and a few extended tables for the con- 
version of units of thermal conductivity and con- 
ductance, heat flow and viscosity. 

Attention is also directed to the use which can 
be made of many of the basic tables included in 
B.S. 350 : 1944, for the conversion of derived units. 
All the tables provide for two-way conversions and 
as the conversion factor in the one table is the 

of the conversion factor in the other, 
the table for converting miles to kilometres, for 
example, can also be used to convert units per 
kilometre to units mile. This also applies 
to costs and the table for converting kilograms to 
pounds can be used to convert cost per pound to 
cost per kilogram and so on. 
At the request of users of B.S. 350 the addendum 
contains an index of the definitions, factors and 


tables included in the two books. Price 2s 





CAST IRON PIPE FLANGES AND FLANGED 
FITTINGS, CLASS 125, FOR THE PET- 
ROLEUM INDUSTRY, AND CAST IRON 
PIPE FLANGES AND FLANGED FIT- 
TINGS, CLASS 250, FOR THE PETROLEUM 
INDUSTRY 

No. 1575 : 1949 and 1576 : 1949. Both these stan- 

dards have been after careful considera- 
tion of American Standard Association Standards 
for cast iron pipe and flanged fittings. 
The standards Fr full details for the design and 
construction 0! and me ge fittings and 
provide detailed tables, givi the dimensions 
required. Appendices are included giving details 
for marking, as well as approximate weights. Price 
7s. 6d. 
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TRANSFORMERS FOR PORTOBELLO 
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(,enerator Transformers for Portobello 


Power 


N a@ recent visit to the works of Bruce 
Peebles, and Co., Ltd., Edinburgh, we had 
the opportunity of seeing the first of two 75MVA 
generator transformers destined for the 2x 60 


Iwai} 


75MVA TRANSFORMER WITH DUPLICATE FORCED OIL COOLERS 


MW extensions at Portobello power station. 
These transformers, which are the largest yet 
built in Scotland, typify the present practice of 
designing large units for direct connection to 
the generator, to operate as a combined unit, 








Station 


in which the elimination of generator switch- 
gear implies considerable economy in capital 
cost. 

Two of the main considerations governing 
the design were the 
necessity for high over- 
all efficiency and for 
making the best use of 
space restrictions, bear- 
ing in mind the fact 
that the transformers 
were to be installed 
underground. Accord- 
ingly duplicate 100 per 
cent forced oil cooling 
was decided upon and 
one of the photographs 
reproduced herewith 
shows the general ar- 
rangement of the cool- 
ing system, which is 
described more fully 
below. 

Some of the main 
particulars of the trans- 
former are tabulated 
herewith. The low 
tension winding is ar- 
ranged for series or 
parallel connection with 
nominal voltages of 
13-2kV and 6-6kV re- 
spectively. A link box 
on the side of the tank 
provides for off-load 
tap-changing. 

One of our illustrat- 
ions shows the com- 
pleted core fitted with 
temporary header 
clamps prior to winding. 
It will be seen that the 
core is honeycombed 
with oil ducts to assist 
cooling of the iron. 

Referring to the 
photograph showing the 
transformer ready for 
tanking, the three coils 
are layer wound. The 
innermost layer, noxt 
to the core, is a tap- 
ping winding, which is 
separated by an insulating cylinder from the 
second layer, consisting of part of the h.t. 
winding. Next there is an insulating duct and 
an insulating cylinder, carrying the main l.t. 
winding, which consists of two separate sections 


POWER STATION 


COMPLETED TRANSFORMER, PRIOR 
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TO TANKING 


arranged for series or parallel connection. 
Outside the 1.t. winding is a second insulating 
duct followed by an insulating cylinder and the 
main h.t. winding. This arrangement reduces 
mechanical end stresses to a minimum. Trans- 
position of turns througliout the windings 
reduces eddy current losses and the arrange- 
ment of the windings is such as to ensure 


Main Particulars of 75MVA Transformers 
Primary winding, delta connected, { 13-2kV (series) 
voltage ... 1... .0. see vee eee 1 6°6KV (parallel) 
Primary winding, delta connected, 
Me IOI ved secs coe ste ne 
Secondary winding, star connected, 
co a eer i 
Secondary winding, star connected, 
MO le) hen ere Ga” bee 
Toppings, off load... 
: ciency, full load ... 
m 


3280 A (series) 


320A 
+ 5% + 10% 
99-4% 


ice 


Total weight of core, with clamps ... 57 tons 
Total weight of copper ... ...... 22 tons 
Total weight ef transformer, com- 

NS sade ode. waa tone 30> ew ee 
Quantityofoil ... ... ... ... 7000 gallons 


magnetic ha'ance on all tapping positions. The 
conductor insulation consists of paper tape pro- 
tected on the outside by cotton lashing. Trans- 
former protection is provided by a Buchholtz 
relay and a winding temperature indicator. 

As ulready indicated, the forced oil cooling 
system is duplicated to provide 100 per cent 
standby facilities. Our illustration of the 
cooling plant shows two pumps mounted near 
the top of one end of the transformer. Each 
pump is capable of dealing with full-load cooling 
requirements by forcing oil through one or 
other of the Serck coolers. In these coolers 
the oil passes along a nest of small-bore tubes 
mounted in a jacket through which sea-water 
is circulated to dissipate the heat from the oil. 
For resistance to corrosion the tubes are made 
of copper/aluminium alloy. The complete nest 
of tubes can be removed from the cooler for 
cleaning. 

Both of the motor-driven oil pumps are 
supplied from an auxiliary supply, which 
is arranged to go into circuit simultaneously 
with the main transformer. A changeover 
switch is provided to allow either pump to be 
used. Failure of the operating pump results 
automatically in immediate changeover to 
the standby pumping set; simultaneously an 
alarm signal is operated in the power station. 
As an alditional safeguard. the oil and water 
pipes are fitted with flow indicators, incorporat- 
ing auxiliary contacts to operate an alarm if 
the flow should fail. 
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Lowa Service Awarps.—Inscribed tankards 


were presented recently to twenty-six employees 
of Follsain-Wycliffe Foundries, Ltd., in recognition 
of their long service with the company. The 
presentations were made by Mr. Geoffrey Taite, 
a director and one of the original founders of the 


company. 








THE ENGINEER 


Jan. 27, 195 


Metallurgical Topics 


The Non-Ferrous Metal Industry 
in Germany, 1939 to 1945 


Tue B.1.0.S. Report on the Ferrous Metal 
Industry in Germany during the war years 
(reviewed in these columns on September 30, 
1949) has been followed by a similar report 
which provides in a convenient form a compre- 
hensive survey of various branches of the 
German non-ferrous industry during the same 
period.* This survey, which deals with the 
light, base, rare and precious metals (twenty- 
nine in all being mentioned), contains sixty-five 
pages of text and about 130 pages of references, 
so that it is already a highly condensed version 
of many separate documents; but a brief 
indication may be given of its contents. 


SMELTING AND REFINING 


No changes of importance are reported to 
have taken place in the practice of electro- 
lytic reduction of alumina; but the treatment 
of aluminium scrap received a great deal of 
attention, a number of new methods, as well 
as some old ways, of dealing with scrap being 
used. Final refining was carried out by the 
well-known three-layer electrolytic process, 
or by the Beck (magnesium) process, which 
gives only a partially purified aluminium. 
Alternative processes were investigated in 
which zinc, lead, manganese or mercury was 
used in place of magnesium. The method based 
on the catalytic distillation of aluminium in 
the presence of halides came under considera- 
tion, but- was not used. 

Almost all the magnesium produced in 
Germany was obtained by the electrolysis of 
magnesium chloride, and no substantial develop- 
ments in the process were reported. The 
thermal distillation process was used only on an 
experimental scele, and the carbothermic 

rocess was still in the development stage at 
the end of the war. 

There is little comment on the smelting of 
the base metals, which was in accordance with 
standard German practice, with some modifica- 
tions in the technique of fictation, sintering, &c. 


MELTING AND CASTING 


For melting aluminium alloys, low-frequency 
induction furnaces are reported to have been 
most frequently used, while magnesium alloys 
were melted in the conventional steel crucible. 
For copper-base and zinc-base alloys, low- 
frequency Ajax-Wyatt furnaces were widely 
used, as well as crucible and reverberatory 
furnaces. In casting ingots of aluminium alloys 
for subsequent wrought fabrication, wide use 
was made of water-cooled moulds and of con- 
tinuous and semi-continuous methods of casting. 
Many of the reports summarised give details 
of the Junghans and V.L.W. processes. Many 
new minor modifications of these processes, 
which varied appreciably from works to works, 
are reported. For magnesium alloys a modifica- 
tion of the standard water-cooled mould process, 
referred to as the “ water-sinking”’ process, 
was preferred to the semi-continuous method 
for sizes exceeding 12in im diameter, as it gave 
a better surface and a superior quality to the 
final product. In the water-sinking process 
the moulds, which consist of thin steel cylinders, 
are placed op a movable platform which can be 
lowered into a water pit. The moulds are 
pre-heated to 300 deg. Cent. and filled with 
molten alloy ; their tops are then covered with 
a lid heated by electric resistance, and they are 
held for forty to sixty minutes and finally 
lowered into water at a speed of approximately 
lin per minute for a 15in diameter billet. For 
brass and similar copper-base alloys water- 
cooled moulds of the standard Junkers and 
Erichsen designs were used. The semi-con- 
tinuous casting process is reported to have been 
used in a few works only. For casting extrusion 
billets and wire bars ip zine alloys, a semi- 
continuous method of casting was preferred 





*“The Non-Ferrous Metal Industry in Germany 
oe the Period 1939-1945,” by Dr. L. Aitchison and 
Dr. V. Kondic. 1949. Published by H.M. Stationery 


Office, price 3s. 6d. net. 





‘to other procedures; rolling slabs in these 


alloys were, however, normally cast into 
Junkers vertical water-cooled or Erichsen 
horizontal water-cooled moulds. 

Centrifugal casting was adopted not only for 
steel gun barrels, but also for non-ferrous tubes, 
brass and bronze cylinders and Lronze bearing 
bushes. Centrifugal casting of light alloys, 
though attempted, was not used in production. 

Gravity die-casting methods were employed 
for aluminium alloy pistons, and for cylinder 
heads and crankcases of air-cooled aircraft 
engines, and also for magnesium alloys. For 
copper-base alloys the ‘‘ Piel and Adey process *’ 
was used. In this the metal was poured into 
@ tilted die attached to a vibrating table. The 
die is then rotated to the vertical position while 
the table is vibrated. Pressure die casting was 
widely used for aluminium and zinc-base alloys. 
Magnesium alloys were die cast in Mahle 
pressure die-casting machines; hot-chamber 
machines were thought to have advantages 
over cold-chamber machines and the hot-air- 
injection type was preferred to the hydraulic 
plunger type. There was no mass production 
of pressure die castings of copper-base alloys. 


Wrovucut FABRICATION AND FINISHING 


On the whole, rolling practice and equipment 
were conventional and there were no outstanding 
developments in this field in Germany during 
the war. Most of the extrusion presses for 
light alloys, and recently installed presses for 
copper alloys, are of Schloemann design. Owing 
to the very slow speed of extrusion of zinc 
alloys, the extrusion costs are high and the 
products not economically competitive with 
brass in normal times. Cold impact extrusion, 
preferably of rolled material, was carried out 
on pure aluminium for collapsible tubes and 
on @ number of aluminium alloys, mainly of 
the duralumin type, for various engineering 
components. The great bulk of light alloy 
wrought products was produced by forging or 
pressing. Duralumin propellers, for example, 
were made by extruding an oval section, hot 
rolling to produce a longitudinal taper, and 
pressing in one operation after soaking at 
480 deg. Cent. or by extruding a round section, 
forging or rolling to a tapered bar and pressing. 
Better mechanical properties are claimed if 
pressings are quenched (or if extruded bar is 
spray quenched) immediately after pressing (or 
extrusion) rather than in a separate and sub- 
sequent heat-treatment. 


Attoys: Uses AND APPLICATIONS 


Aluminium Alloys.—The general tendency 
in selecting alloying elements in the aluminium 
alloys was to use mainly silicon, magnesium 
and zinc, with small additions of other metals. 
One of the most widely applied was the alloy 
known as “Hydronalium 53,” containing 
zine 4-3 to 4-5, magnesium 2-0 to 2-9, man- 
ganese 0-6 to 0-7 per cent with small amounts 
of silicon, iron, chromium and vanadium. 
Aluminium-magnesium alloys, “ Y ” alloy and 
silumin were also widely used. Attention was 
given to methods of modification of aluminium- 
silicon alloys, and experience with a variety of 
modifying fluxes is reported. Addition of 
0-5 per cent of manganese or of cobalt was 
said to refine the macrostructure of silumin. 
Phosphorus, derived from additions of phos- 
phorus pentachloride to the flux, is reported 
to be an effective refining agent when present 
in very small quantites (0-001 to 0-002 por 
cent), but an equally strong coarsening agent 
when present in larger quantities. 

Most of the temper alloys or hardeners used 
for making light alloys were produced by melt- 
ing a mixture of the pure metals. Aluminium- 
silicon temper alloys were, however, made to 
the extent of about 10,000 tons a year by the 
direct reduction of clay and alumina. The 
method was based on electric furnace reduction 
of specially prepared briquettes containing 
alumina, china clay, coke and charcoal, in 
quantities required to give the composition 
intended, which was usually about 60 per cent 
of silicon. The alloy obtained contained 


calcium, magnesium, iron and titanium, ang 
further electric furnace melting under a vofining 
flux was necessary to give a usable alloy. 

For pistons, alloys with 12 per cent silicon 
or 5-5 to 6-5 per cent magnesium wit!) smal} 
additions of other elements, were usod. (np 
alloy for pistons contained as much as 20 per 
cent silicon. Light alloy bearing metals in:-ludeq 
duralumin with 1 to 2 per cent lead, aluminium 
with 5 per cent zine and other additions, ang 
aluminium with 3 per cent each of lead, anti. 
mony and manganese. High-purity aluminium 
was used for cable sheathing, and was extruded 
in the same way as lead cable sheathing. 

Magnesium Alloys.—Magnesium alloys found 
successful wartime application in the construc. 
tion of artillery vehicles, for gun-carriage wheels 
(aluminium 6, zine 3 per cent), and for aircraft 
landing wheels (aluminium 7, zine 0-5 per cent), 
Supercharger impellers were made from an 
alloy containing manganese 2, cerium 5 per 
cent, and a magnesium alloy bearing metal 
containing lead 20, cerium 2 per cent was used, 
either forged or extruded. 

Zinc Alloys.—Among the base-metal alloys 
reported as having been used, those of zine 
show most novelty. An alloy containing 
copper 4-2, aluminium 1, and magnesium 0-3 
per cent is said to have been used for back-axle 
differentials for tractors, and zinc-base bearing 
metals containing 30 per cent aluminium were 
also reported. The alloy 30 to 32 per cent 
aluminium, 1 to 3 per cent copper, remainder 
zine was extensively studied. It can be age. 
hardened and has a tensile strength of 30 tons 
per square inch as extruded, with an elongation 
of 10 per cent. 

Other Base-Metal Alloys.—Information is 
given in the report about a variety of base. 
metal alloys other than those of zinc. Among 
the bearing metals are several lead-base alloys 
free from tin. Inferior substitute alloys were 
used to replace standard nickel-chromium-iron 
electrical resistance wires. Much work was 
carried out on high-temperature resisting 
materials, and various alloys, as well as ceramic 
mixtures, were developed. The refractories 
included compounds of alumina with other 
oxides (spinels) of which those of zirconium 
and of beryllium were found to confer the best 
combination of properties. Of the alloys, 
“Cromadur”’ (carbon 0-11, chromium 13, 
magnanese 17, vanadium 0-8, nitrogen 0-28 
per cent) was used for hollow, air-cooled gas 
turbine blades, and “ Tinidur” (carbon 0-2, 
nickel 30, chromium 14, titanium 1-7 per cent) 
for solid blades, and the alloy “ B.V.T. 90” 
(carbon 0-18, silicon 0-93, manganese 0-55, 
chromium 1-43, molybdenum 91-1, vanadium 
0:55 per cent), chromised to 30 per cent 
chromium on the surface, falling to the original 
chromium content in a depth of Imm,t was 
employed for the combustion chamber of gas 
turbines. 

Rare and Precious Metals.—Parts IIT and IV 
of the report provide a summary of German 
practice in a limited field, with occasional 
reference to novel methods of extraction or 
refining; but few applications of engineering 
interest are disclosed. 


ConcLUDING REMARKS 


The authors of this report are to be con- 
gratulated on having presented in proper p:r- 
spective the details revealed by the inquiries 
of the teams of experts who visited Germany. 
The extent to which, under present-day con- 
ditions, useful application can be mado of the 
information acquired is a matter for those 
engaged in the industry. Though many of the 
innovations reported owed their success to the 
prevailing abnormal conditions, there are some 
aspects of the recorded German experience— 
particularly perhaps in relation to the molting, 
casting and wrought fabrication of non-ferrous 
metals and alloys—which may be expected to 
exercise a beneficial effect on future trends of 
development in Germany itself and elsewhere. 





+ The need for chromising before use is not mentioned 
in the Survey Report. 
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Impact Values for Sub-Size Specimens 


Tur British Standard notched-bar test piece 
has a crors section of 10mm by 10mm, but to 
provide for occasions when this size of specimen 
cannot be cut from the available material there 
are two subsidiary standard test pieces (B.S. 
Specification No. 131 : 1933, revised 1942). 
The dimensions of these test pieces are as 
follows :— 


A, B, C, 
mm mm 
Cross section of test piece... 10x10... 10x5 ... 6x5 
Depth of notch ... ee ee eS: area 
Total height above the 
notch — +s. sn be abs 14 . 14 
Height of point of impact 
ape noveh gts’ dar fone me ase Momo «| 


The notch in all cases is the 45 deg. V-notch with a root 
radius of 0- 25mm, 


Any attempt to convert the impact figures 
obtained with the smaller specimens into the 
standard impact value, by means of a con- 
version factor, is subject to the possibility of 
very large errors. Thus, G. Burns! found that 
the ratio of the values A : B varied from 1-9 to 
3-7 and of the values A:C from 3-6 to 7°5 
in heat-treated nickel and nickel-chromium- 
molybdenum steels. The factor tends to 
increase with increase in the standard notched- 
par figure, and thus test pieces of reduced size 
do not discriminate so well between tough and 
brittle materials as the standard test piece. 
The ratio of the values B: C was much more 
constant and varied from 1-8 to 2-0, indicating 
that, other things being equal, the energy 
absorbed was proportional to the breadth. 
When 10mm by 5mm material is available it is 
probably better to notch the test piece on the 
5mm side and retain all dimensions except 
breadth identical with those of the 10mm test 
piece. The results are then, with a fair degree 
of uniformity, equal to half the standard figure. 
The variation in depth of notch, in thickness 
below the notch and in distance from the centre 
of the notch to the point of impact of the striker 
are complications which affect the ratio of the 
standard to the sub-standard values in varying 
degrees. Of these the most important are the 
breadth 6 and depth below the notch d, as with 
approximately similar notches the energy 
absorbed tends to be proportional to bd for 
brittle fracture and to bd* for ductile fracture. 
There is not always @ smooth transition from 
one to the other; erratic values may occur at 
an intermediate stage. One reason for these 
varying ratios is that for a given material the 
test pieces do not all show the transition from 
tough to brittle fracture at the same tempera- 
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Temperature of Test 


Fic. 1—Diagrammatic Representation of Effect of Tran- 
sition Temperature on Ratio of Impact Values Shown 
by Standard and Reduced Size Test Pieces 


assumed to represent test pieces with breadths 
equal and depths below the notch in the ratio 
2:1, the ratio of energy absorbed in fracture 
might be 2:1 at t and approaching 4: 1 at ¢,, 
but at the temperature ¢ it might be 7:1. If 
the transition temperature of the reduced size 
test piece were much lower than that of the 
standard, there is a possibility that at some 
temperature of test the smaller test piece might 
actually give the greater absorption of energy. 
This illustrates the difficulty of determining a 
correct conversion factor for materials whose 
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transition temperature is somewhere in the 
vicinity of the temperature of test. 

There is not much published information 
about the relation between impact value and 
temperature of test for different forms of test 
piece taken from the same material; but 
recently an “ Investigation of Square Sub-sized 
V-notched Charpy Specimens ”’ has been made 
by D. C. Boffum,? who carried out impact 
tests over a range of temperature — 120 deg. to 
20 deg. Cent. on several sub-size specimens in 
comparison with the standard test piece. The 
material used was nickel-chromium steel con- 
taining carbon 0-385, manganese 0-79, nickel 
1-26 and chromium 0-77 per cent, treated in 
the form of blanks, 0-42in square and 2-16in 
long, cut from $in diameter rod. The blanks 
were heated at 925 deg. Cent. for one hour and 
cooled in air, then tempered at 650 deg. Cent. 
for one hour and water quenched. Their hard- 
ness was about 240 Vickers. The effect of form 
of test piece on the temperature of transition 
from ductile to brittle fracture is shown by a 
number of graphs in the original paper, the 
form of some typical examples being repro- 
duced in Fig. 2. The transition temperature 
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Temperature of Test °C 


Dimensions below notch, mm, and ratio of standard 
to sub-size dimensions :— 


10x 8 7-5x6-5 7-5x6 5x45 5x4 
Ratio bd 1-7:1 1-8:1 3-6:1 4:1 
bd® 2:1 2-4:1 6-4:1 8:1 


Fic. 2—Form of Impact Figure/Temperature Curves for 
Standard and Sub-size Specimens, Redrawn from 
Data of D. C. Boffum 


was different for different test pieces and varied 
according to the criterion by which it was 
judged. The closest agreement in transition 
temperature between specimens of different 
size was shown when its value was taken as the 
lowest temperature at which the specimen 
breaks with a 100 per cent fibrous fracture. 
The transition temperature was lowered by 
reducing the cross-sectional area of the test 
piece. It was also lowered by a shallower 
notch, though the effect of notch radius (below 
0- 25mm) was found to be negligible. 

The main conclusions affecting the use of sub- 
size specimens, drawn by the author of this 
paper, were that when it is necessary to reduce 
the size of a notched-bar specimen the largest 
possible sub-size should be used with the 
standard V notch, and that a special small 
machine is unnecessary as the same specimen 
gives almost identical results in the standard 
machine. This, of course, only applies to the 
range of sizes with which the paper deals, and 
not to the special machines intended to deal 
with miniature test pieces. 

It is interesting to note that the ratios of 
impact value of the standard test piece to that 
of each sub-size test piece tend to conform in 
the limit to the values of the ratios bd and bd* 
for brittle and ductile fracture respectively. 


1 Tue Meratiureist, December 27, 1935, Vol. 10, 


page 86. 
Bulletin of the American Society for Testing Mate- 
rials, September, 1949, page 45. 


Cold Rolling of Steel Strip 


Tuk issue of Stahl und Hisen dated November 
24, 1949, was devoted to the subject of cold 
rolling, and contained three papers embodying 
Reports Nos. 1, 2 and 3 of the Cold-Rulling 
Committee of the Verein Deutscher Fisen- 
hiittenleute. One, by W. Lueg and E. Greiner, 
described experiments carried out, in a small 
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twelve-roll stand with working rolls 10mm in 
diameter, on cold rolling with longitudinal 
tension. The effect of forward and backward 
tension on roll pressure and resistance to 
deformation was determined in relation to 
reduction of thickness per pass with specimens 
of 1-1 per cent carbon steel, 3 per cent silicon 
steel, 12-5 per cent chromium steel and 18:8 
chromium-nickel austenitic steel. Another 
paper (Report No. 3), by A. Borlinghaus, dealt 
with the possibility of improving efficiency by 
more systematically utilising the working power 
of groups of rolling mills. The paper of most 
general interest is Report No. 1, by A. Pomp, 
which took the form cf a general survey of the 
progress made in the cold rolling of steel strip 
during the last decade. The author extends the 
subject matter beyond this period in dealing 
with lines of development in the construction of 
cold rolling mills. The paper, in which modern 
equipment is well illustrated, also includes 
reproductions of sketches, by Alfred Krupp in 
1836-37, of a four-roll and a six-roll cold- 
rolling stand. This historical reference is 
merely incidental to the main theme of modern 
methods of design and construction of multiple- 
roll cold-reduction strip mills. Related develop- 
ments in continuous pickling plant, continuous 
annealing of steel strip and continuous galvanis- 
ing and tinning processes are also described. 
Results of recent investigations into the cold- 
rolling process are briefly summarised; and 
there is a valuable bibliography of 299 papers 
on the subject, which have appeared in the last 
ten years. 


I.R.S.1L.A. Comptes Rendus de 
Recherches 


A NEw periodical* of metallurgical interest 
has recently been published with the above title 
under the auspices of the Belgian Institut pour 
l’Encouragement de la Recherche Scientifique 
dans I’Industrie et l’Agriculture (I.R.S.1.A.). 
Accounts of investigations sponsored by the 
Institute are published in Belgian and other 
scientific journals, but experience has shown 
that some are unsuitable for this type of publi- 
cation; some are too long and others are 
intended for a public not reached by the 
ordinary scientific journals. These papers, it is 
hoped, wi'l find a place in the new Comptes 
Rendus which will serve as a link between 
laboratory and works. The contents of the new 
journal will be confined to papers describing 
researches sponsored by the I.R.8.1.A. This 
being its object, the journal will not appear 
regularly, but only as material is available for 
publication. Each number of the Comptes 
Rendus will be devoted to the work of one centre 
of research. 

The first number contains reports of the work 
of the National Centre for Metallurgical Re- 
search. There are papers on spectrographic 
methods of analysis, and on the application of 
electron microscopy to the study of the 
chromium-molybdenum _heat-resisting steels. 
More than half of this first number is taken up 
with a description of a co-operative research on 
‘** Oxygen Enrichment of the Blast of the Basic 
Bessemer Converter.”” This paper, by engi- 
neers of the Soc. Anon. d’Ougrée-Marihaye, 
deals with steel works tests. The authors con- 
clude that the steel produced is in no way 
inferior to ordinary basic Bessemer steel, though 
the cost of production is greatly reduced by the 
possibility of using a large amount of scrap. 
By maintaining oxygen enrichment to the end 
of the blow the economic advantages were 
maintained and the quality of the steel improved 
by reduction of nitrogen and phosphorus 
contents. In conjunction with additions of ore, 
enriched blast does not show the same economic 
advantage; but, owing to the surplus heat 
developed, permits the application of a tech- 
nique which reduces not only nitrogen, but also 
phosphorus and sulphur to the levels found in 
open-hearth steel. A further report will follow 
giving details of physical tests on the steels. 





*I RSIA Comptes Rendus de Rech 





hes (Travaux 


du Centre National de Recherches Métullurg:ques). 
No.1, November 1949. Published by the Institute, 53, 
rue de la Concorde, Brussels. Price 50 francs. 
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Solderless Wiring Connections 


Derects in electrical circuits, which form 
@ critical link in the control of almost every 
contemporary engineering installation, can 
frequently be traced to faulty soldered connec- 
tions, or to the fact that soldering heat 
has caused the conductor to become brittle 
and fracture as a result of vibration or mani- 
pulation. Trouble can also be occasioned by 
the softening of soldered joints on equipment 
where considerable heat is generated in an 
enclosed space during operation. 

In order to overcome these troubles with 
soldered joints the Plessey Company, Ltd., 
of Ilford, Essex, developed the ‘“ Breeze” 
mechanical method for making joints in elec- 
trical conductors. Joints are made by this 
method with a connecting tag applied to the 
conductors by means of a special crimping tool. 
With such joints the natural flexibility of a 
conductor is retained right up to the point of 
entry into the connecting tag, and it is claimed 
that heavy vibration or abnormal handling 
will not destroy the electrical and mechanical 
effectivencss of the joint. 

Tags are made in a range of sizes to suit the 
diameters of standard conductors, and in a 
large number of different types. Double- 





CRIMPING TOOL FOR SOLDERLESS 
CONNECTIONS 


ended tags are used for coupling the ends of 
conductors, and a variety of single-ended tags 
are made which incorporate plug or socket 
extensions for connecting conductors to elec- 
trical apparatus. 

The construction of the crimping tool and 
its method of use can be seen frum the photo- 
graph we reproduce. The tool is in the form ofa 
pair of pliers, the jaws of which are fitted with 
a pair of dies. When a tag has been threaded 
over the bared end of a conductor the jaws of 
the tool are closed over it to clamp the assembly 
between the dies. Continued pressure on the 
handles causes a small punch in each jaw to 
slide forwards into the side of the tag and crimp 
a smell indent into the opposite sides of the 
conductor. During this operation the con- 
ductor and the tag are completely enveloped 
by the dies, to avoid the risk of any distortion 
cr shearing of the connector parts, which 
would possibly result in a defective joint. 

Each tool is supplied with a set of four inter- 
changeable dies and can be used to fasten tags 
on conductors having outside diameters between 
0-106in and 0-192in. A complete outfit in a 
strong metal case weighs under 4 Ib and is of a 
size which enables it to be included in normal 
tool kit. The fact that these tools can be 
used without fatigue for long periods and that 
the operator is independent of a source of 
heat for joining cables, makes them particu- 
larly suitable for use on remote sites and in 
confined spaces. 

In the course of experiments at the maker’s 
works a 49ft length of 0-064in copper telephone 
table, with six crimp joints along its length, 
was suspended on the roof for three years 
with a 3 Ib weight hanging from its centro. 
At the end of this period tests showed the 
millivolt drop at 1A across each joint to be 
slightly lower than across an equal length of 
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the same cable unjointed. Tensile tests were 
then applied, and in each case the wire broke 
outside the connector, at an average load 
of 114 lb, leaving the joint intact. No trace of 
corrosion was apparent at the crimp joint. 

We are informed that tools have been 
developed for making this type of crimp joint 
in cables of up to 200A. 


—— 


Leak Detection in Aircraft 
Pneumatic Systems 


WE learn that the type “H ” leak detector, 
developed and manufactured by the British 
Thomson-Houston Company, Ltd., Rugby, and 
described in THE ENGINEER dated April 15, 
1949 (page 408), has been successfully applied 
to the detection of leaks in aircraft pneumatic 
systems. Briefly, the method employed in 
testing is to inject a small quantity of suitable 
“tracer gas”? into the air in the pneumatic 
system; any air escaping will then carry a 
small percentage of tracer gas with it. The 
leak detector is highly sensitive to the presence 
of the tracer gas and a very small leak can, 
therefore, be readily detected. 

The instrument consists of a detector unit 
and a control unit operating from 190V to 
260V a.c. mains, with a consumption of 150W. 
The detector is a hand-held probe with a con- 
venient grip and a plastic-tipped metal nozzle. 
The unit contains an element sensitive to 
vapours of halogen compounds (those con- 
taining chlorine, bromine, iodine and fiuorine) 
and a motor-driven impeller which draws air 
through the element. A small loudspeaker 
built into the detector unit emits an audible 
clicking sound, and when the sensitive element 
detects the presence of vapour of a halogen 
compound, the frequency of the “ clicking” 
increases, thus giving an audible indication ; a 
visual indication of a leak is given by an 
increase in the meter reading on the control 
unit. 

“T.C.I. Arcton 6,” which has no deleterious 
effects on components, is the tracer gas used. 
It is non-toxic, adourless, and can be liquefied 
at approximately 70 lb per square inch. It can, 
therefore, be conveniently introduced into the 
system from small cylinders containing loz to 
2oz of liquid, giving a concentration at the full 
testing pressure of about 1 per cent. 

The sensitivity of the instrument is such that 
leaks passing air at the rate of 4 cubic centimetre 
per minute with a tracer concentration of 1 per 
cent or less may be readily detected. In terms 
of a pneumatic system of total capacity 300 
to 400 cubic inches operating at 1000 lb per 
square inch, this corresponds to a fall in pressure 
of 2lb per square inch per twenty-four hours 
per leak. 

It is preferable to inject the required quantity 
of tracer gas while the pneumatic system is at a 
reduced pressure so that on charging to full 
working pressure the tracer gas is carried into 
the main reservoirs, thereby greatly accelerating 
the detection of any leaks. The nozzle of the 
detector unit is first directed into the main 
zones of possible leakage, e.g., cockpit, nacelles, 
&c., when indication of large leaks from points 
in these zones will immediately be given by the 
instrument. After the correction of major leaks 
a more detailed search at all joints will reveal 
even very smal] leaks. a period of approximatoly 
one second being sufficient at each point to 
check for leakage. Because of the sensitivity 
of the instrument it is necessary to rectify 
any large leaks before searching for small ones 
in the samo zones, otherwise the contamination 
of the ambient air in that area would make it 
difficult to locate accurately any minute leaks, 
This technique is applicable to either component, 
sub-assembly, final test or maintenance service. 


en 


Mr. Kerra Fraser, A.M.I.C.E., chairman of 
W. J. Fraser and Co., Ltd., has been elected Presi- 
dent of the British Engineers’ Association. Mr. 
D. D. Walker, M.I.E.E., managing director of 
Evershed and Vignoles, Ltd., and Mr. E. Bruce 
Ball, M.I.Mech.E., managing director of Glenfield 
and Kennedy, Ltd., have been elected Vice- 
Presidents. ; 
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A Multicore Television 
Camera Cable 


An interesting cable development is the 
special multicore camera cable produced by 
British Insulated Callender’s Cables, Lid., fop 
use with the latest television outside broadcast 
equipment. This new polythene insulated 
cable is the only link necessary betwen the 
camera and mobile control van for distances 
up to 1000ft., and is remarkably smal! ang 
compact. It is capable of handling video signa) 
with low attenuation, scan currents, speech 
intercommunicat ion, power supply and cue light 
circuits. Mechanically, it has a high degree of 
flexibility and robustness, the overall diameter 
being only 0-85in. The design of the cable— 
which performs fourteen different functions, 
requiring twenty-two conductors—presented 
the manufacturer with some interesting prob. 
lems. The first consideration was the best 
method of grouping the main pulse circuits, 
Balanced screened twin units were chosen 





Al E.H.T. and beam current 
A2 Camera blanking 

A3 Viewfinder video 

A4 Line Scan 

A5 Intercommunication 

A6 Camera video 


H.T. 
B2 Viewfinder H.T. 
B3 Cue light 
B4 Intercommunication 
B5 Image focus 
B6 Beam foeus 
Cl and C3 Frame Scan 
C2 and C4 Mains 


Cross SECTION OF TELEVISION CAMERA 
: CABLE 


because of their advantages over coaxials from 
the point of view of mutual interference. 
Referring to the cross section reproduced here- 
with, the units initially designed were those for 
the two video circuits (A3, A6), the prime 
requirements being for low attenuation and for 
a characteristic impedance of 130 ohms. It 
was found that the twin units for the lino scan 
(A4) and blanking signals (A2) could be similar 
to the video circuits, though somewhat larger, 
since their design called for a definite value of 
minimum d.c. resistance. It was decided, 
therefore, to make these four units the same 
size, designing them to the required character- 
istic’ impedance and d.c. resistance, and, at the 
same time, achiaving a slight ly lower attenuation 
than the minimum required. Although it was 
not technically essential for the two remaining 
twin circuits (the telephone circuit (45) and a 
pair of leads (Al) carrying 1000V d.c.) to be 
sereened, it was desirable for safety. For 
reasons of manufacturing economy all six twin 
cores were made identical. 

The best utilisation of space was achieved by 
employing the so-called “six plus one” 
arrangement, in which six units are laid around 
a seventh. Having designed the six twins 
already mentioned, a 50 cycles per second 
mains pair (C2, 04) and the frame scan supply 
(Cl, C3) were, in view of a common require- 
ment: of low d.c. resistance, accommodated in 4 
four-core unit to form the centre “ heart ” of 
the cable. This central unit is a star quad, in 
which the diametrically opposed wires are used 
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as balaiced pairs, an arrangement that can give 
a low level of interference between the two 
circuits involved, with economical use of space. 
Without increasing the overall diameter, 
six 0°032in wires (Bl to B6), with polythene 
eoatings of 0-020in thick, were laid in the 
ves formed between the six twins. Four of 
these cores were required for the view-finder h.t. 
supply, cue light, beam focus and image focus 
circuits, and the remaining two were utilised as 
a further intercommunication circuit and a 
second h.t. line, 
All the units are solidly insulated, the twin and 
quad units being of the usual twisted and filled 





STEPPED SAMPLE OF TELEVISION CAMERA 
CABLE 


construction. An overall wire braid is added for 
mechanical] reinforcement, and is insulated from 
the individual screens by varnished cambric 
tape. The cable—a stepped sample of which is 
illustrated herewith—is supplied with a P.V.C. 
sheath. 


CouPLERS 


Couplers of a new design are moulded tc the 
cable to enable two lengths to be connected 
instantly w'th all the circuits correctly disposed 
and screened. Continuity of screening is main- 
tained by brass plates which divide the inside 
of the coupler body into nine compartments. 
Each screened twin, and the star quad, is 
brought to pins or sockets in its own compart- 
ment, while the six single cores are spread in the 
two remaining ones. 

The television camera cable is normally 
supplied in 200ft lengths with couplers so that 
camera chains can be run out to any required 
distance. We learn that it has been used success- 
fully on many B.B.C. outside broadcasts. 





South African Engineering 


News 
(From our South African Correspondent) 


Plant Manufacture 


South Africa’s ability to manufacture 
a whole range of plant, previously imported 
into this country, was commented upon recently 
by Dr. F. J. de Villiers, industrial adviser to 
the Department of Commerce and Industries. 
“Some of the plant now being made in South 
Africa,” he said, ‘‘ includes electrical equip- 
ment—motors, transformers, switches and 
circuit breakers—stainless steel equipment, 
air-conditioning and ventilation plant, jigs, 
dies, gauges, castings and forgings.” South 
Africa is now manufacturing plant for other 
countries, continued Dr. de Villiers, and 
recently a new cement factory in Rhodesia 
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was equipped almost entirely with Union- 
made plant and equipment. A firm in Eliza- 
bethville was supplied with a 250,000 cubi 
feet cold storage plant, made entirely from 
South African materials. Gas furnaces and 
auxiliary gear were supplied to Mauritius, and 
a@ new paper mill in Algiers obtained much of 
its machinery from Benoni. 

Richard Costain, Ltd., of London, in associa- 
tion with Clifford Harris, Ltd., of Cape Town, 
has successfully submitted a tender of £433,336 
for the construction of Hunyani Poort dam, 
twenty miles from Salisbury. The work will 
begin in the New Year and will be completed 
by the end of 1951. It includes approximately 
759,090 cubie yards of excavation and the 
mixing and placing of nearly 250,000 cubic 
yards of concrete. The form of construction 
of the 120ft high wall will be earth and-rock fill, 
a method which has heen successfully developed 
in the United States. One-third of the total 
material will be rolled earth and the rest 
chiefly rock. Concrete wil be used for the 
spillways, conduit foundations, intake tower 
and facing, to be placed over an area of porous 
material on the north side of the dam. The 
storage capacity of the reservoir will be 55.000 
million gallons, giving a yield of 44 m.g.d., 
half of which will be available to the city of 
Salisbury and the rest to Government irriga- 
tion and industrial projects. 


Ship Conversion 

The biggest ship conversion contract 
yet to be signed in South Africa has been 
awarded to James Brown, Ltd., of Durban. 
It is worth £250,090, and is for converting two 
passenger liners of the British India Steam 
Navigation Company from coal to oil-burning. 
This is the first time an entire conversion job 
will be carried out in the Union, and the con- 
tract was secured against British competition. 
Following the recent visit of Sir Wilfrid 
Ayre, chairman of Burntisland Shipbuilding 
Company, and of Hull Russell and Co., Ltd., 
there is the possibility that South Africa muy 
develop its own shipbuilding industry in the 
Cape. Sir Wilfrid stated that if the factors 
of likely level of dernand and competitiveness 
could be reconciled. the British shipbuilding and 
engineering interest with which he wa: associated 
would be prepared togivesuch aventure financial 
support. If shipbuilding was to start in Cape 
Town, he added, it would be on a modest scale, 
capable of building vessels upwards of 10Oft 
in length and up to 2000 or 3000 tons. Any 
shipbuilding vard started there would have the 
great advantage that it would be modern, 
designed and equipped, for example, with facilie 

ties for welding practice instead of riveting. 


Completion of Railway Scheme 


Work on the main railway line between 
East London and Queenstown, a distance of 
153 miles, which was begun fourteen years ago, 
was completed in November. Lack of equip- 
ment and manpower had the effect of slowing 
down progress. The total cost cf the scheme 
is estimated at £3,400.000. When this main 
line was originally opened in 1889, heavy earth- 
works were avoided in favour of steep gradients 
ard sharp curves. As the volume of traffic 
grew, these limitations became a serious handi- 
cap and in 1936 it was decided to reconstruct 
the line. 

Improvements included in the programme 
entailed the building of thirteen tunnels with a 
total length of 19,426ft, and reductions of 
curvatures and gradients resulting in the 
shortening of the 153-mile section by 194 
miles. The track has now been laid with 96 Ib 
rails, which will permit the use of the heaviest 
engines operated by the railways. The work 
involved excavations to the extent of 4,000,000 
cubic yards, as well as a further 4,000,000 
cubic yards of banks, while 164,000 cubic 
yards of concrete were used in bridges, culverts 
and tunnels. Difficult parts of the line were 
between Cathcart and Goshen, where two of 
the longest tunnels had to be built. The one 
through Hobbs Hill is 32°2ft long, being the 
longest tunnel in the Union. 
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Personal and Business 


Dr. F. J. Parton has been appointed director of 
research of the Dunlop rubber plantations in 
Malaya. 

Sr Henry Date, O.M., has been elected Presi- 
dent of the British Council in succession to Lord 
Riverdale, who has retired for private reasons. 

THe Trapes Union ConGREsS announces the 
appointment of Mr. T. N. Shane, as chief publicity 
officer, in succession to Mr. Herbert Tracey, who 
has retired. 

Tue InsTITUTE OF PERSONNEL MANAGEMENT 
states that from February Ist its address will be 

ment House, Hill Street, London, W.1 
(telephone, Grosvenor 6000). 

Masor H. R. Wartine, director of the British 
Cycle and Motor Cycle Manufacturers’ Union, has 
been elected president of the International Federa- 
tion of Motor Cycle Manufacturers. 

Rockwett Macutne Toot Company, Ltd,. 
Exhibition Grounds, Wembley, has been appointed 
sole selling agent in this country of the Cincinnati- 
Planer Company, Cincinnati, U.S.A. 

Tue British Transport CoMMISSION has 
nominated Mr. C. P. Hopkins, chief regional officer 
of the Southern Region, British Railways, to 
succeed Mr. G. L. Darbyshire as a member of the 
Coastal Shipping Advisory Committee set up under 
Section 71 of the Transport Act, 1947. 3 

BritisH Parts, Ltd., has established a marine 
division incorporating its own marine interests and 
those of British Anti-Fouling Composition. and 
Paint Company, Ltd., and J. and W. Wilson, Ltd. 
All inquiries should be direeted to British Paints, 
Ltd., Marine Division, Royal Mail House, Leaden- 
hall Street, London, E.C.3. 

THe Rartway Executive announces the fol- 
lowing appointments : Mr. K. J. Cook, M.I.Mech.E., 
M.1.Loco.E., mechanical and electrical engineer, 
Western Region; Mr. W. N. Pellow, M.I.Mech.E., 
M.I.Loco.E., motive power superintendent, Western 
Region, and Mr. H. Randle, M.I.Mech.E., carriage 


- and wagon engineer, Western Region. 


THe Power Prant Company, Litd., West 
Drayton, states that Mr. John E. Skidmore, secre- 
tary, has been elected a director. Other appoint- 
ments announced by the company are: Mr. H. 
Hubert Thorne, Wh.Ex., commercial manager ; 
Mr. G. P. W. Sims, M.I.Mech.E., general manager, 
and Mr. L. H. Eldridge, M.I.Mech.E., works 
manager. 

Dr. F. D. Ricuarpson, Ph.D., will relinquish 
his position as head of the chemistry department 
of the British Iron and Steel Research Association 
at the end of this month, on his appointment as 
Nuffield Research Fellow in Extraction Metallurgy 
at the Royal School of Mines, London. The pur- 

of this new Fellowship is to permit the estab- 
lishment of an academic research group to work 
on the extraction metallurgy of both ferrous and 
non-ferrous metals. 

STEWaRTs AND Lioyps, Ltd., states that all its 
mineral properties, and those of the Stanton Iron- 
works Company, Ltd., and other subsidiaries, have 
been transferred to Stewarts and Lloyds Minerals, 
Ltd. The administrative office of this company 
is at Brigstock, near Kettering, Northants, the 
directors being Mr. J. R. Menzies- Wilson (chairman), 
Mr. R. B. Beilby and Mr. A. F. Holden, with Mr. J. 
McLaren, as secretary. The company owns 14,000 
acres and controls 66,000 acres of ironstone bearing 
land in the Midlands. 


THE WOLVERHAMPTON Die-Castinc CoMPANY, 
Ltd., has announced an arrangement with the 
Precision Castings Company, Inc., Syracuse, U.S.A., 
under which the latter company will handle the 
development, production and sale in the U.S.A. 
of a new polish machine manufactured by the 
former company. Certain other patents relating 
to the pressure die-casting process are also covered 
by the arrangement. Similarly, the Wolverhampton 
Die-Casting Company, Ltd., will handle the develop- 
ment, in this country, of plant (for the production 
of large pressure die-castings) which is being manu- 
factured by the Precision Castings Company, Inc. 


THe Caste Makers’ ASSOCIATION and its 
affiliated organisations have announced the fol- 
lowing appointments for 1950: Chairman of Cable 
Makers’ Association, Mr. F. Anderson, director 
of W. T. Henley’s Telegraph Works Company, 
Ltd.; chairman of Mains Cable Manufacturers’ 
Association (M.C.M.A.), Mr. R. A. Bebb, of Cromp- 
ton Parkinson, Ltd. ; chairman of M.C.M.A. 
(Super Tension), Mr. E. G. Hebditch, of Pirelli- 
General Cable Works, Ltd.; chairman of Rubber 
and Thermoplastic Cable Manufacturers’ Associa- 
tion, Mr. C. H. Broughton Pipkin, of British Insu- 
lated Callender’s Cables, Ltd.; chairman of Over- 
seas Rubber Cable Manufacturers’ Association, 
Mr. F. W. M. Lewis, of Siemens Brothers and 
Co., Ltd. 








British Overseas Trade 

The Board of Trade Accounts for 
December, 1949, which were published at the 
end of last week, show that the value of United 
Kingdom goods exported in that month was 
£153,819,630. Imports in December reached 
a total value of £195,720,918, and re-exports 
amounted to £4,722,812. 

In addition to the figures for December the 
Accounts contain summaries of British overseas 
trade results for the whole of the year 1949. 
The figures are still subject to some revision, 
but those now presented show the value of the 
year’s exports of United Kingdom goods as 
£1,784,383,343. Imports are calculated to 
have reached a value of £2,272,481,188, and 
re-exports £58,612,778. The excess of imports 
over total exports in 1949 was therefore 
£429,485,067, a sum slightly less than in 1948. 

The Board of Trade says that exports in 
1949 as a whole were, by value, 12-8 per 
cent in excess of 1948. The total value of 
exports of manufactured goods in 1949 was 
£1,558,550,330, which was nearly £182,000,000 
higher than in 1948 and by far the greater 
part of the increase was accounted for by the 
rise of 17 per cent for ‘‘ metal goods.”” At the 
same time increased prices were in. some 
measure responsible for that rise. The value 
of vehicles exported—including ships and loco- 
motives—showed a sharp increase in the fourth 
quarter of 1949 after a reduction in the middle 
of the year. The figure for machmery exports, 
however, in the fourth quarter of last year, 
remained slightly below the value for the first 
quarter. Exports of iron and steel during the 
second and third quarters showed a smail 
reduction compared with the first quarter, but 
in the fourth quarter the export value rose to 
£34,400,000, a sum £3,400,000 above the first 
quarter’s total. Coal exports last year increased 
by 30 per cent, in value, compared with 1948. 


Steel Prices 


In our last issue reference was made to 
asurvey of the achievements of the British iron 
and steel industry in 1949, which has been 
compiled by the British Iron and Steel Federa- 
tion. One section of that survey contains 
some interesting observations on steel prices, 
and points out that, last year, “‘ they once more 
reflected the full economic cost of iron and steel 
production.” 

The Federation recalls that from the begin- 
ning of 1945 till April, 1949, the Government 
had carried part of the high freight on imported 
ore, and of the abnormal increases in the prices 
of imported scrap, pig iron and semi-finished 
steel. Ore freight rates, for instance, had risen 
to between 300 and 400 per cent above their 
pre-war level. On April I, 1949 the whole 
weight of those costs was charged to the iron 
and steel industry. The resulting price increase 
caused the Board of Trade’s index of whole- 
sale iron and steel prices to rise from 170 to 
186 (1938=100). But the comparable index 
for coal then stood at 245 and that for all 
articles at 223. Since then, the Federation goes 
on to say, the index for steel has fallen some- 
what, owing to the drop in non-ferrous metal 
prices—though that trend has been checked 
by devaluation. On the other hand, as a 
result of price increases on May 30, 1949, the 
index for coal rose by three points, and that 
for all articles has gone up to 233. Even taking 
into account the increases of April Ist last, 
therefore, steel prices have risen far less than 
those of most other goods. 

The Federation’s survey draws attention 
to the fact, however, that the effect of devalua- 
tion has been to increase materially the cost 
of many of the industry’s major raw materials. 
Contracts for iron ore are now being negotiated 
at an average of about 5s. a ton above the 
prices ruling in 1949, and scrap to be imported 
from Germany in the first quarter of 1950 is 
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13s. 6d. a ton above the price ruling just prior 
to devaluation. The price of fuel oil has also 
increased by 15s. 6d. a ton. So far, the Federa- 
tion comments, the full impact of some of 
those increases has not been felt by the iron 
and steel industry. An endeavour is being 
made, as far as possible, to hold prices steady, 
though any major further additional items, 
such as the proposed increase of 16% per cent 
in transport costs, would add up to 10s. a 
ton to heavy steel products and about l5s. 
a ton to the more highly finished products. 
This, the Federation asserts, would make a 
general advance in steel prices inevitable. 


Incentives and Taxation 


Speaking at a regional meeting of the 
Engineering Industries Association in Leeds, 
on Thursday of last week, Mr. J. R. Mead 
suggested that wage-freezing was a term which 
appeared to be the subject of much misconcep- 
tion. By all means, he said, let wages be frozen 
to a level relative to current production, 
but it must not be upheld that wages must 
remain static whatever the fruits of the labour. 

The level of financial reward, Mr. Mead 
urged, must’ move with production, whether 
such reward took the form of wages, salaries, 
profits or dividends. Greater national pro- 
ductivity must make available a greater 
national income, and the distribution of such 
income must be fair. It would not be fair, 
Mr. Mead asserted, if the whole of the extra 
return was taken by the Government in the 
form of taxation for the purpose of financing 
greater and even wilder schemes which might 
be desirable only because they had been extolled 
in some political programme. The Engineering 
Industries Associatior, he said, suggested 
that any Government in power at this grave 
stage in our economic position should be pre- 
pared to pledge itself to the curtailment of 
national expenditure so that the reward for 
additional productivity should be available 
to those who were responsible for its achieve- 
ment. 

Mr. Mead went on to discuss the effects 
of high taxation upon productivity, and stressed 
that it acted as a “dis-incentive” to the 
individual to put forward his maximum effort, 
whether it was by manual labour, administra- 
tive work, or by the risk taking of the investor. 
High taxation also prevented industry from 
accumulating those reserves which were essen- 
tial for the maintenance of industry, and pre- 
vented the private individual from saving 
that money from which industry had drawn 
its capital requirements in the past. Further- 
more, Mr. Mead remarked, high taxation led 
to evasion, legal and otherwise, and a fall in 
the standard of commercial morality and, 
finally, at its present rate. it had unfortunately 
become an element of cost. 


Exports and Dollar Savings 

Within the last week the annual 
report of the District Bank has been issued, 
accompanied by a statement by the chairman, 
Sir Thomas D. Barlow, which comments on 
several aspects of the economic situation. 
In the course of that statement, Sir Thomas 
says that we cannot afford to be satisfied with 
the present output or volume of exports. 
Admittedly there are figures to show that the 
recent economy cuts may, by their effect on 
consumption, make the dollar position “ just 
manageable,” but, with world trade at its 
present level, more than a carefully adjusted 
balance is required. It is necessary, Sir Thomas 
claims, to add substantially to our slender 
gold and dollar reserves. 

Much time, the statement continues, will be 
needed to build up dollar exports. To ensure 
that it is done with the minimum of delay, 
the suggestion is made that it would be prac- 
tical to think in terms of incentives as “ with- 


out them there is little encouragement t: ven. 
ture into dollar markets with the Poss i bility 
of unprofitable business added to other .tten. 
dant risks.” Rewards, Sir Thomas adv: cates, 
should be highest when risks are greates!. 


Northern Ireland’s Industries 


At a recent meeting of the Nor: hern 
Ireland Production Council consideration wag 
given to the problem of redundancy arisi:g in 
local industries. Trade union members of the 
Council asserted that many skilled engine ring 
workers were unemployed and that there was 
no alternative work for them. It was thercfore 
felt that the Government should endeavour to 
secure for Northern Ireland “ certain typos of 
work which were now being carried out in (reat 
Britain.” The Minister of Commerce assured 
the Council that, as part of its industrial policy, 
the Government had. been trying to attract 
to Northern Ireland not only lighter forms of 
manufacture but also heavy industries, which 
would employ male labour. Local firms had 
also explored the possibilities of branching out 
into new lines of manufacture and the Govern. 
ment was prepared to assist them in every 
way possible. 

It was reported that, during last year, 
twenty-four new industrial undertakings or 
expansion of existing undertakings, had been 
established. Since the Industries Develop- 
ment Acts came into force, 183 new under- 
takings or expansions have been brought into 
operation with Government assistance. The 
Production Council was informed that these 
were now employing 12,126 men and 8925 
women, and that the ultimate labour require- 
ment was likely to be 17,000 men and 14,350 
women. 


Unofficial Strikes 

In his chairman’s statement circulated 
with the annual report of the Westminster 
Bank, Ltd., the Hon. Rupert Beckett has 
commented upon many problems;with which 
industry is at: present much concerned. Among 
them is the matter of unofficial strikes, which, 
Mr. Beckett says, can be partially explained 
by “‘sheer irresponsibility in the minority, 
played upon, no doubt, by deliberate mischief- 
making.” A grievance, as often fancied as 
reai, the statement goes on, has several times in 
the past year caused the interruption of essen 
tial services. The men concerned, forgetting 
their responsibility, have ignored the arrange- 
ments made for negotiation and have taken the 
law into their own hands. 

But, Mr. Beckett observes, even the steady 
worker feels that his leaders are beccming 
remote from him and his trade union too big 
and too rigid a machine to provide a vehicle 
for expressing either his enthusiasm or his 
grievances. Pride in a high output, Mr. Beckett 
suggests, is likely to be felt locally rather than 
nationally, but on the other hand, it is well 
known that small causes of friction are often 
more irksome to the individual than are the 
larger issues. The prevalence of unofficial 
strikes, the statement adds, indicates that the 
unions, in their preoccupation with politics, 
are losing ground in the field where hitherto 
they have had the confidence of their members. 
If that development goes much further, if 
unions are unable or unwilling to discipline 
their members, and the normal reaction of 
workers to the slightest feeling of grievance 
is to threaten the public with discomfort and 
inconvenience, and sometimes serious disloca- 
tion of trade, and, above all, if unofficial 
strikers think that they can exact concessions 
by such methods, then, Mr. Beckett considers, 
the whole system of official negotiation in 
trade disputes will be stultified. It will have 
been replaced, he says, by a system of bar- 
gaining by threats, intolerable to all mght- 
minded people. 
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French Engineering News 
(From our French Correspondent) 

The Forges et Aciéries de la Marine et 
(’Homécourt has stated that although from the 

int of view of tonnage, normal working 
conditions have been resumad, this cannot be 
claimed for sale prices. At the momont sale 
prices no longer cover a margin for compen- 
gating for wear and tear on machines or for 
rnewals. The programme undertaken to 
modernise equipment far outstrips resources 
obtained from current sales, and the only choice 
ig betwoen seeking loans or slowing down 
work. Since the beginning of 1949 the Saint- 
Chamond factory has completed a series of 
141P steam locomotives for the 8.N.C.F, 
In the next few months deliveries of fifiy 
diesel-electric 500 h.p. shunting locomotives 
ynder construction for the S.N.C.F., the Metro- 
politan Railway, and Charbonnages de France 
will start. Following satisfactory trials of the 
“Jean-Bart,”’ prototypes for other turret 
warships are under construction for the Ministry 
of War and the navy. Since 1945 there has 
been an intensive modernisation of machine 
tools: 170 new machines have replaced obso- 
lescont types and eighty others have been 
completely overhauled. 

* aa * 

Thanks to the improved supplies of coal, 
France is to stop imports of foreign lignite, 
which amounted to 60,000 tons for the first 
quarter of 1948. Special measures have been 
taken to distribute this fuel from the Provence 
basin, and Charbonnages de France has restuned 
its exports of lignite to Switzerland. Various 
projects are planned to improve the situation 
inthe Provence mining basin. At the moment 
lignite has to compete with heavy oil, but 
a mining electric plant is planned and a 
synthesis plant will be installed, capable of 
treating 20,000 tons of lignite annually, for 
use in the production of gas for lighting. 


Average steel production in France for the 
first eleven months of 1949 was 757,000 tons, 
with a peak of 826,000 tons in March Average 
for the Saar was 146,000 tons, with a peak also 
in March of 159,000 tons Total production 
for the year is expected to be about 9,070,000 
tons for France and 1,760,000 tons for the 
Saar This is a 28 per cent increase over the 
1948 figure, but is still lower than the 
record year, 1929. Among the world’s steel 
producers, France takes fourth place for 1949. 
Germany follows close behind France, with a 
total of 9,100,000 tons, against 5,558,000 tons 
1948. Exports to the French Union increased 
from 22,000 tons in Jannary to between 
45,000 and 50,000 tons towards the end of the 
year. Exports to foreign countries increased 
from 86,000 tons to nearly 200,000 tons in 
October and November. Total exports have 
inereased 170 per cent over 1948 figures. The 
production capacity envisaged for 1952-3 
is 14,800,000 tons. 


* * * 


Last year was the first normal working year 
for Charbonnages de France. Estimates of 
consumption in 1950 are the same as for 1949— 
that is, 72-73 million tons, of which 54 million 
tons will be covered by Charbonnages do France, 
§million by the Saar, and 12 to 13 million by 
imports. Compared with 1949, there is an 
Increase of 1 million tons for Charbonnages de 
France and a reduction of 5 million tons 
imported. American coal will no longor be 
imported and Polish coal will be less nocessary ; 
but this question poses certain difficulties 
because Polish coal is the main m2ans of pay- 
ment in commercial treaties. Improved working 
methods have had a favourable financial effect 
for Charhonnages de France. Provided there 
are no new taxes or other charges. this year will 
88¢ financial balance, with normal amortisation 
for maintenance and replacements. Improve- 
ment in the washing of coal continues. Forty 
milliard francs are allocated by the Monnst 
Plan for washing installations, and by ths end 
of ~ plan 75 per cent of French coal will be 
washed, 
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Notes and Memoranda 


Rail and Road 


Urster Transport AutHoriry.—The Ministry 
of Commerce for Northern Ireland has announced 
the making of Regulations entitled the Ulster 
Transport Authority (Terms and Conditions of 
Employment) (Northern Ireland) ions, 1949. 
The regulations provide for the establishment of 
machinery for the settlement by negotiation of 
terms and conditions of employment of certain 
grades of workers employed by the Authority, and, 
in default of such settlement, for the reference of 
certain matters to a Transport Staff Tribunal. The 
regulations also provide for the establishment of 
local departmental committees and _ sectional 
councils to promote and encourage measures affect- 
ing the safety, health and welfare of those workers, 
and to discuss matters of common interest to the 
workers and the Authority. 


ARNHEM TROLLEYBUSES.—One aspect of the 
reconstruction of Arnhem’s ti rt system, 
after severe war damage, was the decision of the 
Municipality of Arnhem to operate a fleet of trolley- 
buses. Thirty-six single-deck, two-axle trolley- 
buses, each with seats for thirty-seven ngers 
and standing room for thirty-three, are ing sup- 
plied by the English Electric Company, Ltd. e 
chassis are of the well-known British United Trac- 
tion unit construction, in which the body side 
pillars are fixed directly to cross members of the 
chassis frame, dispensing with the underframe 
used in the orthodox chassis construction. The 
traction equipment is the standard English -Elec- 
tric ““8.D.” type and is based on a flood-proof 
motor having an hourly rating of 120 h.p., the 
acceleration being governed automatically by 
hydraulic equipment. A compartment at the rear 
of the chassis and under the rear cross seat houses 
the contactor panel; the master controller, 
which incorporates the reverser and brake switch, 
is mounted under the driver’s seat. Main and shunt 
resistances are acco’ ted underneath the 
body and the circuit breakers are alongside the 
driver. 


Air and Water 


British Ratways’ Moror-Car Carrier.—The 
Railway Executive is to increase its cross-channel 
fleet by the construction of a vessel intended 
primarily to provide for the rapidly increasing 
traffic in private cars by the Dover-Calais and 
Folkestone—Boulogne routes. This ship, for which 
an order has been placed with William Denny and 
Brothers, Ltd., Dumbarton, is designed to carry 
about 126 cars, which it will be ible to handle 
either by crane, or by means of direct end-on load- 
ing. The vessel will be driven by steam turbines, 
fed by two water-tube boilers, using oil-fuel, and 
will have a speed of 20 knots. To provide for 
motorists accompanying their cars, she will be 
capable of carrying up to 700 passengers, and will 
have the usual range of public rooms, restaurant 
and buffet, and also private cabins. 


Miscellanea 
PARLIAMENTARY AND SCIENTIFIC COMMITTEE.— 
The annual general meeting of the Parliamentary 
and Scientific Committee will be held at the Savoy 
Hotel, Strand, W.C.2, on Tuesday next, January 
3ist, at 11.45 a.m. 


** Astrs.”"—All sections of Aslib (Association of 
Special Libraries) are now being moved to new 
offices at 4, Palace Gate, Kensington, London, W.8. 
To assist the transfer, members are asked not to 
send — or orders for document reproduction 
during February unless the need is really urgent. 


STanDARDS FoR TUNGSTEN CaRBIDE TooLs.— 
The British Hard Metal Association states that 
manufacturers of tungsten carbide and of tungsten 
carbide tipped tools have found by careful research 
of customers’ requirements that a number of sizes 
and shapes of carbide tipped lathe tools, at present 
listed as standard, have become redundant. The 
present of standard tools employs over 260 
shapes of tips and by restandardisation this num- 
ber has now been reduced to 116. As this has been 
achieved without affecting the range of application, 
the user will be in a position to cover all his require- 
ments by a considerably reduced amount of stock. 
At the same time the principle of primary and 
secondary rakes is introduced to achieve better 
cutting efficiency. In addition to enabling the 
user to employ one tool on a variety of work by 
very little modification, reconditioning of the tools 
by grinding is very much simplified because of the 
considerable reduction in the area requiring relap- 


ping. It is believed that the new standards will 
provide a considerable contribution in the economy 
of carbide tool pure , usage, maintenance and 
consumable stock value and will also enable better 
delivery to be given, against many special require- 
ments by adding a primary rake to suit particular 
requirements on tools which are stocked with the 
secondary rake only. It is intended that the new 
tools shall be sold as from April Ist, but each of the 
manufacturers taking part in the standardisation 
will be in a position to issue new catalogues before 
that date. 

STamnLess STEEL IN THE Datry INDUsTRY.—In 
the high standard of hygiene that is maintained in 
all industries concerned with the handling of foods 
and liquids for human consumption, the use of 
stainless steel plays an important part. A booklet, 
which has been produced by Tube Investments, 
Ltd., The Adelphi, London, W.C.2, outlines many 
modern applications of stainless steel tubes in the 
dairy industry and in the business of food processing 
and fermentation. The booklet has been pre 
by the group’s export organisation, T.I. (Export), 
Ltd. 


ENGINEERING WorkKsHOPs IN 1949.—Our atten- 
tion has been drawn by Metallisation, Ltd., to an 
error on page 43 of our issue of January 13th. A 
paragraph in the third column of that page refers 
to a steelwork spraying machine illustrated on the 
same page. That paragraph is misplaced. It should 
have appeared in the third column of the preceding 
page immediately following a reference to the 
fact that the machine described was put into 
service in the works of Metallisation, Ltd., of 
Dudley, during 1949. Moreover, the machine is 
incorrectly described under the illustration as “in 
Beardmore Factory,” whereas in fact it is in the 
works of Metallisation, Ltd. 

A Cotontat Frsre Mission.—A Mission left 
this country on January 2nd on a month’s visit 
to the U.S.A. and Cuba, to study and discuss 
fibre production problems, including mechanical 
methods of harvesting and decortication. The 
team consists of Mr. J. Bradley, A.M.I.C.E., of the 
National Institute of Agricultural Engineering ; 
Mr. R. H. Kirby, of the Colonial Products Advisory 
Bureau, and Mr. J. 8S. Oliver. The object of the 
visit is to further the experimental work which 
has already been conducted in British Colonies to 
find out whether certain industrial fibres can be 
grown and processed economically under Colonial 
conditions. Among other places in the U.S.A., 
the team will visit the Everglades Agricultural 
Experiment Station in Florida. 


InpustRiaL Firm-Maxine.—The British Engi- 
neers’ Association and the British Electrical and 
Allied Manufacturers’ Association have published, 
jointly, a “Guide to Industrial Film-Making.” 
The booklet has been prepared by the joint pub- 
licity committee of the two Associations to assist 
manufacturers in assessing beforehand the factors 
affecting the costs of producing films and the supple- 
mentary charges likely to arise therefrom. Manu- 
facturers are increasingly using specially produced 
films as a sales-aid, or for the instruction of main- 
tenance men and service staffs, or for a wide variety 
of other purposes. It is therefore felt that this 
“ Guide ” will satisfy a need, as it not only provides 
comprehensive information concerning production 
but also includes particulars on distribution, 
technical film terms, &c. Copies can be obtained, 
price 2s. each, post free, from either the British 
Engineers’ Association, 32, Victoria Street, London, 
S.W.1, or BEAMA,. 36 and 38, Kingsway, 
London,. W.C.2. 

A Works APPRENTICESHIP SCHEME.—A brochure 
entitled ‘‘ Engineering as a Career,” has been pre- 

by J. Stone and Co., Ltd., of Deptford, Lon- 
don, §.E.14, in which full details are given of the 
Company’s apprenticeship scheme. This scheme 
is arranged to cover three groups, the first for the 
trade apprentice, the second for the student appren- 
tice, and the third for the graduate apprentice. 
All new entrants under the scheme first spend a 
few months in the apprenticeship training school 
to get the “works atmosphere” before actually 
entering the shops. Trade apprentices are trained 
to become skilled craftsmen in any of a number of 
selected trades; student apprentices are trained 
for positions in the design and drawing offices, 
planning and production departments, supervisory 
staff, &c.; and graduate apprentices are selected 
university men who are trained for positions in 
the main design, research, production, or commer- 
cial departments of the firm, with a view to becom- 
ing suitable for the highest administrative posts. 
Apprentices showing marked ability can be trans- 
ferred from the first to the second and the second 
to the third groups, for advanced training. 
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Forthcoming Engagements 

Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in thie column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before the morning of the Monday of the week preceding 
the meetings, In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Mon., Jan. 30th.— BouRNEMOUTH BRANCH : Wedgewood 
Restaurant, Albert Road, Bournemouth, “ Stage 
Lighting,” L. Darke, 8.15 p.m. 

Wed., Feb. 1st—N. Lonpon Branca: St. John’s Hall, 
Hopper Road, Palmers Green, “* The Control and Pro- 
tection of Electric Furnaces,” W. R. Brew, 8.15 p.m. 

Thurs., Feb. 2nd.—S. Lonpon Brancu: Cafe Royal, 
North End, Croydon, “ Plastics,” H. E. F. Butler, 





8 p.m. 

Fri., Feb. 3rd.—Liverroot Brancu: Liverpool Engi- 
neering Society, Dale Street, Liverpool, “Time and 
Motion Study,” R. Hunt, 6.30 p.m, 


British Institution of Radio Engineers 

Wed., Feb. 1st.—Merseysipe Section: Accountants’ 
Hall, Derby Square, Liverpool, ‘“‘ The Measurement of 
Small Currents,” D. R. Hardy, 7 p.m. 

Thurs., Feb. 2nd.—Scottisa Section: Institution of 
Engineers and Shipbuilders, Glasgow, “‘ The Perform- 
ance and Stability of Permanent Magnets,” A. J. 
Tyrrell, 6.45 p.m. 

Chemical Society 

Thurs., Feb. 2nd.—Burlington House, Piccadilly, W.1, 

Reading of Original Papers, 7.15 p.m. 


Hull Chemical and Engineering Society 

Tues., Jan. 3ist.—Church Institute, Albion Street, Hull, 
“The Manufacture and Testing of Portland Cement,” 
W. N. Espie, 7.30 p.m. 

Illuminating Engineering Society 

Wed., Feb. ist-—NewcasTLe CENTRE: Minor Durant 
Hall, Oxford Street, Newcastle-on-Tyne, “ Railway 
Ligiting,” G. W. Golds, 6.15 p m. P 

Thurs., Feb. 2nd.—Exeter Group: Agricultural House, 
Queen Street, Exeter, ‘“‘ American Lighting Trends,” 
A. L. Randall, 7 p.m. 

Fri., Feb. 3rd.—Batu anv Bristot Centre: Grand 
Hotel, Bristol, ‘‘ American Lighting Trends,” A. L. 
Randall, 7 p.m. HUDDERSFIELD nour: Electricity 
Showrooms, Market Street, Huddersfield, ‘‘ Visual 
Fatigue,” A. B. Nutt, 7.15 p.m. 

Mon., Feb. 6th—SueFFIeELD CENTRE: The University, 
Western Bank, Sueffield, “The Latest in Electric 
Lamps,” H. L. Privett, 6 p.m. 


Incorporated Plant Engineers 
Mon., Jan. 30th.—W. anp E. Yorxs Brancu: The 
University, Leeds, “Steam Plant Scale,” W. F. 
Gerrard, 7.30 p.m. 
Thurs., Feb. 2nd—PeETeERBOROUGH BrancH: Eastern 
Gas Board, Church Street, Peterborough, “‘ Thermo- 
static Control,” T. W. Palk, 7.30 p.m. 


Institute of Fuel 

Tues., Feb. Tth—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1, ‘ Svientific 
Control in the Coal Industry,” D. Hicks, 5.30 p.m. 

Institute of Industrial Supervisors 

Wed., Feb. 1st.—Lonpon CENTRAL Section: Royal 
Society of Arts, Adelpni, W.C.2, “Tne Relationship 
Between the Foreman and the Works Manager,” 
€.45 p.m. 

Thurs., Feb. 2nd.—Smetuwick Section: Chance Tech. 
Coll., Crocketts Lane, Smethwick, “‘ Brains Trust,” 


‘p.m. 
Institute of Road Transport Engineers 

To-day, Jan, 27th.—MIvLaNps CENTRE : Crown Inn, Bir- 
mingham, “Springs and Suspensions for P.S. and 
Commercial Vehicles,” J. A. Birdsell, 7 p.m. 

Mon., Feb. 6th.—ScottisH CENTRE : Listitution of Engi- 
neers and Shipbuilders, Glasgow, “* Bearings and Re- 
placement Technique,” P. P. Love, 7.30 p.m. 

Institute of Transport 

Mon.; Feb. 6th.—MetTropouitan Section: Livingstone 
House, Broadway, London, 8.W.1, “ The Transport 
Problems of the t Africa Groundnut Scheme,” M. 
Ormerod, 5.45 p.m. 

Institution of Chemical Engineers 

Fri., Feb. 3rd.—College of Technology, Manchester, 
Annual General Meeting, “Atomic Energy,” Sir 
Wallace Akers, 3 p.m. 

Tues., Feb. 7th.—Geological Society, Burlington House, 
Piccadilly, W.1, “‘ Tue Manufacture of Titanium Pig- 
ments,” W. H. Coates, 5.30 p.m. 

Institution of Civil Engineers 

To-day, Jan. 27th—YoORKSHIRE ASSOCIATION: Great 
Northern Station Hotel, Leeds, “ Methods and Plant 
for Concreting,” A. P. Lambert, 7 p.m. 

Wed., Feb. \st.—Great George Street, Westminster, 
$ , “Natural Draught Cooling Towers,” K. A. 








Kaye, 5.30 p.m. 

Tues., Feb. ith—Great George Street, Westminster, 
S.W.1, “Ocean Waves and Swell,” N. F. Barber, 
5.30 p.m. 


Institution of Electrical Engineers 

Tues., Jan. 3lst.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2, Discussion on 
“Metering of Welding Loads,” opened by G. F. 
Shotter, 5.30 p.m. 

Wed., Feb. \st.—Lonpon Srupents’ Section: Savoy 
Place, Victoria Embankment, W.C.2, “ Blind Land- 
ing,” T. E. Schilizzi, 7 p.m. 

Thurs., Feb. 2nd.—Savoy Place, Victoria Embankment, 
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W.C.2, “ Fault-Throwing Tests on the 132kV Grid 
System Under Normal Working Conditions,” W. 
Casson and F. H. Birch, 5.30 p.m. 

Fri., Feb. 3rd.—N.E. Stupents’ Section: King’s 
College, Newcastle-upon-Tyne, ** Electrical Technique 
Applied to Fuel I ijection Equipment for Road Trans- 
purt Vehicles,” R. C. T. Stead, 7 p.m. 

Sat., Feb. 4th.—N. Miptanp Srupents’ Secrion: York- 
shire Electricity Board Offices, Whitehall Road, 
sate 1, “ Electrostatics in Industry,” G. Auton, 

a.m. 

Mon., Feb. 6th.—Epvucation Discussion Crrcie : Savoy 
Place, Victoria Embankment, W.C.2, discussion on 
“What Can Usefully be Taught to Students About 
Ferro-Magnetism ?"" opened by Y. Poynton, 
5.30 p.m.——S. Mrptanp Centre: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 
Television Ratio Relay Links,” A. H. Mumford and 
C. F. Booth, 6 p.m. 

Tues., Feb. Tth—MeasuREMENTs SecTION: Savoy 
Place, Victoria Embankment, W.C.2, “‘A New Pre- 
cision A.C. Voltage Stabiliser,”” G. N. Patchett; “* An 
Instrument for the Measurement of Rate of Change of 
Power System Frequencies,” E, Bradshaw and M. Z, 
Tanyeloglu, 5.30 p.m. 


Institution of Engineering Draughtsmen and Designers 

Tues., Feb. Tth—St. Andrew's School, Sydney Road, 
Enfield, Middlesex, ‘‘ Design and Production Organisa- 
tion in Great Britain and Other Countries,” W. A. 
Melhuish, 7.15 p.m, 


Institution of Engineering Inspection 

Wed., Feb. lst-—BrrmincHaM Branca: Chamber of 
Commerce, 95, New Street, Birmingham, *‘ Time and 
Motion Study with a Bearing on Luspection,” Mr. 
Leighton-Peace. 

Thurs., Feb. 2nd.—Lonpon CENTRE: Royal Society of 
Arts, John Adam Street, Adelphi, W.C.2, “ A Survey 
of Present Methods of Iadustrial Statistics,” B. P. 
Dudding, 6 p.m. 

Tues., Feb. 7th—Coventry Brancu: Tech. Coll., 
Coventry, “Gear Cutting and Gear Inspection,” L, 
Wood, 7.30 p.m.—S.W. Brancu: Grand Hotel, 
Broad Street, Bristol, ‘“‘MoJjern Trends in Internal 
Combustion Engines,” J. Lowy, 7.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 

Tues., Feb. 7th.—39, Elmbank Crescent, Glasgow, ‘“* Some 
Problems in Farm Mechanisation,”’ W. J. West, 
6.30 p.m. 


Institution of Heating and Ventilating Engineers 

To-day, Jan. 27th. — MANCHESTER AND DISTRICT 
Brance: Town Hall Extension, Manchester, Com- 
petition for Short Papers from Graduates and 
Students of the Lustitution, 6.30 p.m. 


Institution of Mechanical Engineers 

To-day, Jan. 27th.—Storey’s Gate, St. James’s Park, 
S.W.1, “Some Factors in the Use of High Tempera- 
tures in Gas Turbines,” T. W. F. Brown, 5.30 p.m. 

Tues, Jan., 3ist.—E. Miptanps Branca: E. Mi tlands 
Gas Board Demonstration Theatre, Lower Parlia- 
ment Street, Nottingham, Annual General Meeting, 
followed by ‘World Energy Resources and Their 
Utilisation,” A. Parker, 7 p.m. 

Wed., Feb. \st.—N.W. Brancu: Liverpool Engineering 
Society, 24, Dale Street, Liverpool, ‘* Some Considera- 
tio.s in the Provision and Operation of an Overseas 
Mail Service,” James Gray, 6 p.m. 

Fri., Feb. 3rd.—Storey’s Gate, St. James’s Park, 8.W.1, 
“* Recent Developments in this ogee | in the Making 
of High-Pressure Vessels for the Oil Refining and 
Caemical I idustries,”” H. B. Fergusson, 5.30 p.m. 

Tues , Feb. 7th.—Coventry A.D. Centre: Geisna Cafe, 
Hertford Street, Coventry, “ I iternal Expanding Shoe 
Brakes for Road Vehicles,” Ivan Waller, 7 p.m. 


Institution of Production Engineers 

To-day, Jan. 27th.—Lonvos GrapuaTE Section: 36 
Portman Square, London, W.1, “Factors which 
Govern Productivity,” Ian Mikardo, 7.15 p.m. 

Mon., Jan. 30th.—Mancuester Section: COullege of 
Technology, Sackville Street, Manchester, “ M 
ment of Productive Effiziency,” W. C. Puckey, 
7.15 p.m.——N.E. Section: Neville Halil, Westgate, 

, Newcastle-upon-Tyne, ‘ Protective Finishes,” 
A. Messeuger, 7 p.m. 

Tues., Jan. 31st.—Lincotn Sous-Secrion: Messrs, 
Ruston and Hornsby’s Canteen, Anchor Street Works, 
Lincolu, Lecture by 8. Richards, 7.15 p.m. 
Luton, Beprorp aNnD District Section: Towu Hall, 
Luton, “ Electronics in Iudustry,” J. 8. Sargrove, 








7 p.m, 

Wed Feb. \s#t.—NottincHam Section : Victoria Station 
Hotel, Milton Street, Nottingham, “ Joint Consulta- 
tioa,” F. E. Maer, 7 p.m.——Preston Section : 
Clayton, Goodfellow and Co., Ltd., Atlas Irouworks, 
Park Road, Blackburn, ‘Corrosion of Metals,” W. 
Murray, 7.15 p.m. ‘WOLVERHAMPTON SCTION : 
Tech. Coll., Sen, ‘* Drop Forgings, Production Prac- 
tice and Application,” R. P. Brookes, 7 p.m. 

Fri., Feb. .—BIRMINGHAM Section: Cnamber of 
Commerce, 95, New Street, Birmingham, “ Pro- 
ductivity and Costs,” W. 8S. Risk, 6.30 p.m. 
W. Wates Svus-Section: Y.M.C.A., St. Helen’s 
Road, Swansea, “Tne Metallurgist’s Place in Pro- 
duction E gineering,” E. R. Gadd, 7.30 p.m. 

Sat., Feb. 4th.—Yorxsatre GRADUATE Section: Visit 
to the Hunslet Eagine Company, Ltd., Hunslet Engine 
Works, Jack La ie, Leeds, 10, 2.15 - 

Mon., Feb. 6th.—Hawtrax Section: White Swan Hotel, 
Halifax, ‘‘ The History and Development of the Auto- 
matic Loom,” H. de G. Gaudin, 7.15 p.m.——York- 
SHIRE Section: Hotel Metropole, King Street, 
Leeds, 1, “ I idustrial Finishes,” C. F. Hennessey and 
C. C. Gladwell, 7 p.m. 

Institution of Sanitary Engineers 

Tues., Jan. 3ist.—Caxton Hall, Westminster, 8.W.1, 
Induction of New President, followed by Presidential 
Address, N. Campbell-Little, 6 p.m. 
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Junior Institution of Engineers 

To-day, Jan. 27th.—39, Victoria Street, West :ningter 
8.W.1, ‘ Electrical Distribution in Large and Small 
Workshops,” Robert J. Merralls, 6.30 p.m. 

Mon., Jan. 30th.—SHEFFtsLD anv District Scoroy. 
Metallurgical Club, 198, West Street, Sheffie!.i, “Th, 
Fund tal Applicati of Electric Drives and 
Control Gear, with Special Reference to Stee] Works’ 
Practice,” R. Mathieson, 7.30 p.m. 

Wed., Feb. 1st.—Mupuanb Section : James Wa: Memo. 
rial I stitute, Great Charles Street, Birmingham, 
Chairman’s Address, R. G. Cobb, 7 p.m. 

Fri., Feb. 3rd.—39, Victoria Street, Westminste”, §,W,) 
Film oe, ** Research in Eagineering,” in: roduced 
by J. M. Dodds, 6.30 p.m. 

Mon., . 6th.—N.W. Section : 
graphical Society, 16, St. Mary’s Parsona::, Man. 
chester, ‘* Standardisation,” L. H. A. Carr, 7 1, 

Liverpool Engineering Society 

Wed., Feb. 1st.—24, Dale Street, Liverpool, “ Some Cop. 
siderations in the Provision and ration of an Over. 

* geas Mail Service,” James Gray, 6 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, Jan. 27th.—Mining Lustitute, Nevill» Hall, 
Newcastle-upon-Tyne, 1, “ Modern Tanker Construc. 
tion,” N, Caster, 6.15 p.m, 

Royal Institution of Chartered Surveyors 

Mon., Feb. 6th.—12, Great Geo: Street, Westininster, 
8.W.1, ‘ Practical Planning Under the Town and 
Country Planning Act, 1947,” B, J. Collins and J, p, 
Rhys, 5.30 p.m. 

Society of Engineers 

Mon., Feb. 6th.—Geological Society, Burlington House, 
Piccadilly, W.1, Presidential Address, C. L. Boucher, 
5.30 p.m. 

Society of Instrument Technology 
Tues., Jan, 3lst.—Society of Tropical Medicine and 





Manchest:r Geo. 


Hygiene, Manson House, Portland Place, W.|, 
** Coatinuous Gauging of Materials in Thread or Wire 
Form,” J. C. Evans, M. Groneek and H. G. Loe, 
7 p.m. 


Stephenson Locomotive Society 
Sat., Feb. 4th.—Leeps Centre: Y.M.C.A., Albion Place, 
» “Dean Locomotives of the Great Western 
Railway,” G. Clifford, 2 30 p.m. 
Mon., Feb. 6th.—32, Russell Road, Kensington, W.14, 
“ Tae Midla.d a id South-Western Junction Railway,” 
C. R. Clinker, 6.30 p.m. 





Reports on German and 
Japanese Industry 


Additi ies of those reports on German 
industry which were not considered suitable for prinung 
are listed below. The reports themselves may be 
inspected at the Techni IT tor ioa and D 
Unit, 40, Cadogan Square, Loadoa, S.W.1, by quoting 
the appropriate F.D. reference numbers. Photo-copies 
of the reports can be made available at cost. 

No. of 
report 
F.D, 3571/48 








Title 

Shape Alteration at Low Temperatures, 
Kaiser-Wilhelm-[nstitut fiir Eisenfor- 
schung (Kaiser Wilhelm Institute for 
Iron Research), Clausthal. 

Investigation into Suction Manifolds of 
Multi-Cylinder Carburettor Engines, 
Institute for Internal Combustion 
Engines, Vilebiburg, near Munich. 

Calculation of the Lowest Natural 
Frequency of Blower Rotor Blades 
Deutsche Akademie der Luftfahrt- 

forsch (German Academy of Aero- 
praca ‘seman ny Berlin. 

Drawings Relating to Ore-Pre jon 
Plant. Reichswerke A.G., fur Erzberg- 
bau, und LEisenhutten ‘‘ Hermann 
Goring " (Reich Works for Ore Mining 
and [ron Fou ** Hermann 


Goring *’), Salzgitter. 


F.D. 1845/49 


F.D. 1812/48 





F.D. 2850/48 


F.D. 1991/49 Spot elding of Elektron 2. LG, 
arbenindustrie A.G., Bitterfeld. 

F.D. 2023/49 The Solubility of Tin in Magnesium. 
L.G. Farbenindustrie A.G., Bitterfeld. 

F.D. 984/48 Three Reports Relating to Selenium 
Rectifiers. A.E.G. ihren - und 


Gleichrichterfabrik, Belecke (Moehne). 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cadogan Square, S.\V.1, 
which has at its disposal a considerable volume of 
information not in a fort suitable for general reprodue- 
tion, is p to receive enquiries re ing al 
problems relating to scientific and technical intelligence 
ou both German and Japanese industry. 





Tue Late Mr. A. Grynne Losiey.—We record 
with regret the death of Mr. A. Glynne Lobley, 
A.M.L.E.E., which occurred on January 16th at his 
home at. 955, Chester Road, Birmingham. Mr. 
Lobley, who was sixty-two, was born at Hanley, 
Stoke-on-Trent, and was educated at Newcastle- 
under-Lyme High School and the Victoria Uni- 
versity, Manchester. For some years he lectured at 
Manchester and Sheffield Universities on electro- 
metallurgy, and subsequently founded Birmingham 
Electric Furnaces, Ltd., now known as Birlec, Ltd. 
At the time of his death Mr. Glynne Lobley was 
managing director of that company. 
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European Power Supplies 

Tus Electric Power Committee of the Econo- 
mic Commission of Europe recently completed 
a two-day session in Geneva. It is stated that 
the immediate post-war electric power supply 

ition has improved as a result of the repair 
of damaged plants, better fuel supplies, a 
return to more normal maintenance pro- 

mimes, and the commissioning of new plants. 
The possibility of exporting power produced 
in Poland and Czechoslovakia to Western 
Germany was considered. These schemes were 
complementary. The first stage of supplying 
13,000kW to 40,000kW from Czechoslovakia to 
Bavaria over a new 110kV line is regarded as 
uneconomic, if not followed by the full use of 
the proffered supply of 150,000kW and in 
due course of the initia] offer of Poland of up 
to 300,000kW. ‘These schemes, it was held, 
had an international character and might form 
part of an international scheme. It was 
decided to study in greater detail the develop- 
ment of the first stage of the larger scheme 
and to put forward as soon as possible a 
concrete proposal to the Power Committee for 
consideration as an international project. 
Subject to approval, it is proposed to seek 
external financial assistance from the appro- 
priate institutions. A further scheme dis- 
cussed was that for the hydro-electric develop- 
ment of the Our Valley in Luxembourg. Under 
this plan Luxembourg would sell power pro- 
duced from pumped storage basins to Belgium, 
France and Western Germany. It would pur- 
thase night power from Western Germany to 
enable the thermal pumping stations to re- 
plenish the stock of water in the reservoirs. 
The approved version of the scheme would 
provide for an installed capacity in alternators 
of 600,000kW, with the possibility of additional 
equipment for 200,000kW. The Luxembourg 
delegation thanked the Committee and the 
Secretariat for the assistance it had been 
given, which meant that the realisation of 
the project could now be foreseen. 


Advisory Committee on Sand and 
Gravel 


Tue allocation of land for sand aad gravel 
working, in order to maintain output for the 
next fifty years in the Trent Valley and the 
West Midlands Region, is the subject of Parts 
III and IV of the Report of the Advisory Com- 
mittee on Send and Gravel, published by the 
Stationery Office, price 2s. net, for each Report. 
TheCommittee’s recommendations will guidethe 
county councils in preparing their development 
plans under the Town and Country Planning 
Act of 1947. Parts I and II of the Committee’s 
Report, dealing with general problems and 
allocations in the Greater London area, were, 
we may recall, published in October, 1948. 
The Trent Valley Region covers the Burton 
and Derby area and the Nottingham, Newark, 
Lincoln and Leicester areas. The sand and 
gravel demand in the next fifty years is esti- 
mated at 2$ million tons per annum. Much 
of the best gravel land is agricultural and the 
problem is to maintain the supply of sand and 
gravel at a reasonable price with the least 
possible disturbance to farming and amenity. 
The Committee considers that any large-scale 
transfer of the main producing areas would 
cause practical difficulties and would raise 
the price of gravel unreasonably. It therefore 
recommends that most of the existing pits 
should be allowed to extend on adjoining land. 
Areas chosen for new workings have been 
selected so as to avoid interference with other 
interests. For the West Midlands Region, 
which includes Coventry, Coleshill, Birming- 
ham, North and South Wolverhampton, Can- 
nock Chase, Kidderminster, Bromsgrove and 
Shropshire areas, the demand for the next 
fifty years is estimated at 3 million tons per 
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annum. In general, conditions mertioned in 
connection with the Trent Valley Report agein 
apply. The Report recommends that most of 
the existing pits should be allowed to extend 
on adjoining land and areas for new workings 
have been selected. The Committee concludes 
in both schemes that the nation’s need for 
economically workable supplies demands the 
sacrifice, at least temporarily, of these selected 
areas. Other parts of the Committee’s Report 
will be issued, covering the rest of the country, 
and the final part is to include an appendix 
on the after-treatment of worked-out areas 
and possibly recommendations on a method of 
financing such after-treatment. 


Permanent Way Costs 


Art the annual dinner of the Permanent Way 
Institution Sir Cyril Hurcomb, the chairman 
of the British Transport Commission, gave 
some interesting figures on the costs involved 
in permanent way maintenance. He stressed 
the importance of permanent way work and 
said that critics who said how much mere 
efficiently and economically this work could 
be done paid scant regard to the difficulties, 
restrictions and shortages involved. The effi- 
cient way in which such work was done was 
shown by the fact that although British Rail- 
ways carried nearly 1000 million passengers 
during 1949 there was not a single fatality to 
a passenger in a train accident—a record which 
was last matched in 1908. Sir Cyril went on 
to say that although some 2000 miles of per- 
manent way was being renewed completely 
or in part each year, there was still about a 
year’s deferred maintenance to be overtaken, 
during 1948, and 1949 was not likely to be 
much different. Just over 30 million pounds 
had been spent on the maintenance and renewal 
of permanent way. On current work on ways 
and structures together 48 million pounds, or 
16 per cent of the total railway working expenses 
had been spent. In overtaking’ arrears of work 
an additional 6 million pounds, not charged 
to current expenses, had been spent. This 
50 million or so pounds spent annually on 
ensuring the safety of permanent way and on 
keeping bridges, tunnels, signalling equip- 
ment and station buildings in reasonable repair, 
like so many similar items of railway expen- 
diture, represented a virtually irreducible 
cost, at the preserit level of prices, if the present 
standards of service and safety were to be 
maintained. Sir Cyril went on to say that 
it is easier to talk about reducing the cost of run- 
ning railways than to carry it out. The proper 
upkeep and safe operation of the country’s 
railway system, representing as it does an 
investment of about 1000 million pounds, 
necessitates a certain minimum expenditure 
which no manipulation of figures or ingenious 
comparisons with pre-war can conjure away. 
It was necessary to make further economies 
in money and manpower, and in this an impor- 
tant step had been taken in the introduction 
of mechanical appliances. 


Atomic Energy Information 


REPRESENTATIVES of Canada, the United 
Kingdom, and the United States, will meet at 
Britain’s Atomic Energy Research Estab- 
lishment, Harwell, Berks, from February 9th 
to 12th, to discuss the further release of infor- 
mation on Atomic Eaergy work by the three 
countries. The meeting, the fourth in a series 
concerned with policy in the declassification of 
atomic energy documents, will continue the 
work from the point at which it was left by the 
third conference, at Chalk River, Ontario, 
last September. The new discussions will take 
account of the announcement made on Sep- 
tember 23, 1949, that an atomic explosion had 
occurred in the U.S.8S.R. Recommendations 
resulting from the discussions will be reported 
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to the Atomic Energy Agencies of the three 
Governments, for review before any final 
revisicns in the uniform declassification guide 
are made. The British delegates will be: 
Sir John D. Cockroft (Director, Atomic Energy 
Research Establishment); Professor H. J. 
Emeleus (Cambridge University) ; Professor D. 
Henson (Birmingham University); Professor 
R. E. Peierls (Birmingham University), and 
Mr. M. W. Perrin (Deputy Controller, Atomic 
Energy, Ministry of Supply). Mr. J. H. 
Awbery and Mr. J. F. Jackson, of the Ministry’s 
Atomic Energy Division, will act as joint secre- 
taries. 


A New Royal Naval Engineering 
College 


Goop progress is being made in the construc- 
tion of the Royal Naval Engineering College, 
at Manadon, near Plymouth. Two blocks of 
new buildings are now taking shape, and will 
cost more than half-a-million pounds. One of 
these blocks will form laboratories and class- 
rooms, while the other is to be fitted out as a 
works, in which training in moulding, founding, 
boiler-making, welding and fitting will take 
place. The completion of these new sections 
marks the second phase in the development of 
Manadon as a Naval University for mechanical 
engineering and its associated sciences. It will 
be recalled that the first Naval Engineering 
College was founded at Keyham, in 1880, but 
that site was too small and the Admiralty 
purchased in 1936 the fine old Iaigo Jones 
seventeenth-century Manadon House, with 
about 100 acres of land, for future development. 
The second World War prevented the transfer 
of the main work of H.M.S. “ Thunderer ”’ 
from Keyham to Manadon, but about one 
million pounds have already beea spent on 
buildings and equipment for the new college. 
Its final completion may take, it is stated, six 
or seven years. Normally there are some 400 
naval officers training in “‘ Thunderer.”” The 
majority are young officers drawn from public 
and secondary schools, but in addition there are 
older officers who return for refresher courses. 
The average yearly intake of engineer officers is 
about 100. 


The Future of Technical Education 


REFERENCE to the “ vital question of tech- 
nical education’? was made by Sir John 
Anderson, president of the Parliamentary and 
Scientific Committee, in the- course of a speech 
at the Committee’s annual luncheon on Tues- 
day last. He commented on the need for the 
establishment of institutions to teach tech- 
nology up to the highest level of a university 
honours degree, and welcomed the fact that 
the whole matter was now receiving the atten- 
tion of the National Advisory Council for Educa- 
tion in Commerce and Industry. The problem, 
Sir John said, was to raise the status and pres- 
tige of technology without attempting to 
exclude universities or other institutions which 
could make valuable contributions. Air Chief 
Marshal Sir Roderic Hill, who was the prin- 
cipal guest at the luncheon, also spoke of the 
attention which had been drawn recently to 
the position of techniéal education in the 
universities. Technology, Sir Roderic said, 
had been produced as a child of science and 
was regarded with somewhat mixed feelings. 
The overriding problem in the twentieth cen- 
tury, however, was to advance science and 
technology, which, if rightly studied, formed an 
intellectual discipline and a contribution to a 
liberal outlook. The main hope, Sir Roderic 
considered, was in the creation of an atmo- 
sphere in which human thought could flourish 
and prosper and in general, he suggested, 
that could best be achieved with the help of 
universities with a large and representative 
range of faculties. 
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Some Considerations in the Provision 


and Operation of 


an Overseas Mail 


. * 
Service 
By JAMES GRAY, C.B.E., B.Se.t 
No. II—({Continued from page 114, January 27th) 


y aes phenomenon in the second ship 
suggested that, owing to imperfect mating 
and varying pressures between the screw 
thread of rod and nut throughout the length 
of the screw, the sections more heavily 
stressed had failed in series and allowed the 
nuts to slacken. Alternative surmise sug- 
gested distortion of the body of the nut 
under working stress. It was thought that 
in the second incident incipient failure similar 
to that in the other ship had been discovered 
and prevented. Each of these surmises 
was ultimately discarded in the light of 
further experience. 

When the original ship returned, it was 
found that the second fracture was similar 
to the first in detail. In both cases, the 
upper nut had been displaced about lin 
up the rod by the blows which occurred as 
a consequence of fracture. The degree of 
the erratic forces following fracture is illus- 
trated by the fact that the connecting rod 
was not only bent, but compressed on a 
diameter of 94in to the extent of about lin 
in the length of 7ft 8in. The upper nuts 
of the piston rod were cut open and the 
screw threads were examined. Destruction 
was so severe that it was not possible with 
certainty to distinguish between shearing 
of the screw threads and failure by fatigue. 

The screw threads had been cut with 
normal workmanship. The theory suggested 
that if even contact could be provided 
between the screw threads throughout their 
length and over the full width of the flanks 
the failures could be prevented. Examina- 
tion by micrometer and microscope directed 
towards improvement. Apexes of the rod 
threads were removed and flanks of the 
threads on the rods were ground to form. 
Later, a device was introduced to roll the 
roots of the threads. The benefit of rolling 
in relation to fatigue failure has been abun- 
dantly demonstrated in laboratory tests 
with small screws. The technique of rolling 
a screw thread 6in or 7in in diameter has its 
problems peculiar to the greater dimension. 

The rods had been made of plain carbon 
steel with the following physical properties : 

Ultimate tensile strength, tons per square inch 33 

Yield strength, tons per square inch... ... ... 20 

ee ER ee a re Rae 

Izod impact value, ft-Ib ... ... ... .. -.. 

At a later date it was decided to try 
manganese-molybdenum steel providing :— 

Ultimate tensile strength, tons per square inch 45 

Yield strength, tons per square inch... ... ... 34 

ef a he ne a ele ee oa 22 

Izod impact value, ft-lb... .. 40 


From August, 1942, to March, 1945, 
three more rods broke, making a total of 
five. All fractures were at the same place 
and each showed similar features. During 
this period, whenever opportunity offered, 
serew threads were carefully examined for 
fault, and nuts and locking plates for sign 
of movement. Faults in the screw threads 
were frequently found in the form of short 
lengths parted by fatigue fracture. Slack 
nuts and locking screws were not infrequent, 
and in all cases there was evidence of the 





* Institution of Mechanical Engineers, January 20th: 
Thomas Lowe Gray Lecture: Extracts. 

+ Chief Superintendent Engineer, the Union-Castle 
Mail Steamship Company. 





nuts working on the faces of the crosshead 
block. All rods in fault were replaced by 
new rods with more accurately mated screw 
threads. 

Experience with manganese-molybdenum 
alloy. was disappointing. A fracture occurred 
in one case after only fifteen weeks’ service, 
and about 8,000,000 revolutions. It is an 
accepted fact that while a plain test-piece 
under fatigue will in general show a fatigue 
limit bearing a definite relation to ultimate 
stress, the effect of a stress raiser lowers 
the fatigue strength of alloy steel in greater 
proportion than in the case of low-carbon 
steel. Small-scale laboratory tests showed 
absolute notched fatigue superiority of 
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Throughout the investigations, carefyj 
watch and check was made upon aligiment 
More elaborate check was made when \ essely 
were laid up for reconditioning after, war 
service, but on no occasion was any error 
found, either in running gear or in structure 
to suggest cause of failure. 
In March, 1945, a piston-rod broke jn 
the plane of the upper face of the uppcr nut, 
Prejudice from the tentative theory of 
slackened nuts and tension fatigue ’ first 
directed towards identification of indepen. 
dent accidental cause. This was the first 
failure of the kind in an aggregate of 209 
piston-rods, some of which had made nearly 
250,000,000 revolutions. Other rods soon 
failed with fracture in the same place, 
Reason suggested common cause for both 
types of fracture. Fracture in the upper 
position was found to concur with improved 
finish and mating of the screw threads. 
Calculated working stress in the rod, 
from cylinder pressure and inertia forces, 
checked by strain gauges, showed approxi- 
mately plus and minus 3} tons per square 
inch. Small test-pieces indicated that fatigue 
stresses of this order should leave ample 
margin in fatigue. The influence of dimen. 












































f f= 

L 
GY 
U//, 

i GZ 
Z Y 
\ 
(ce) (d) 


Fic. 7 


about 10 per cent in the alloy steel in con- 
junction with the lower fatigue stress/ulti- 
mate stress ratio of the alloy steel. Although 
each laboratory test established superiority 
of the alloy steel, full-scale experience 
directed otherwise and its use was discarded. 
The origins of fatigue in service are not 
easily identified and reproduced in the 
laboratory. In service, fatigue is associated 
with stress raisers arising from design, work- 
manship, or corrosion, causing highly loca- 
lised surface stress bearing no direct rela- 
tionship with functional stress, and conse- 
quently requiring extremely small amplitude 
of movement to establish the strain which 
starts rupture. The rupture develops with- 
out change in the structure of the material 
immediately adjacent to the fracture. 
Laboratory fatigue tests are more or less 
similar in repetition. Numbers of reversals 
are plotted as abscisse with fracturing 
stresses as ordinates. At about 10,000,000 
reversals the curve becomes horizontal. 
If the specimen endures a stress for 10,000,000 
reversals, it should endure that stress for an 
infinite number of reversals. The law has 
not been apparent in the failures of piston- 
rods. When the first failure occurred each 
of the twenty piston-rods in the ship had 
made about 150,000,000 double-strokes. A 
possible explanation of the difference be- 
tween laboratory test and service experience 
is that the particular stress concentration 
resulting in fracture had only been estab- 
lished when the nuts were set up at the 
previous overhaul. 





sion in relation to the stress of fatigue « 
with a stress raiser is still an obje 
laboratory research. There is some indica 
tion that while, in general, fatigue resist 
diminishes as dimension increases, tic | \- 
crease falls rapidly with the increase of 
dimension and that above a moderate dimen- 
sion there may be little or no decrease. 
Possibly each form of stress raiser will have 
its own law. 

Fractures at other positions in upper and 
lower screw threads followed. Fig. 7 shows 
examples. Of the total failures, one-half 
were similar to the first, as shown at 4. 
The question to be answered was whether 
the fracture was due to excessive working 
stress or to erratic and possibly evitable 
secondary stress. Increase of section was 
not easy to provide in existing engines and 
the need for increase had not been discovered. 
Fillets were improved and care was given 
to the formation of screw threads, especially 
to rolling at the roots. 

The suggestion of erratic stress, in con- 
junction with review of all the failures in 
the search for common origin, led to the 
assumption that the failures were caused by 
the cantilever action of the fixture of the 
piston-rod in the crosshead block. The path 
of the fatigue fracture was not confined to one 
direction, although more frequently it was 
found to be athwartship. The rod is long 
in relation to its diameter ; the ratio between 
the length from piston to crosshead block 
and diameter of the body varies between 
twenty and twenty-three. Vibration arising 
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from forces acting on the piston appeared 
a provable cause, especially on the upward 
compression stroke, The effect of cylinder 
wear appeared to be-ot small importance as 
the maximum difference of piston ‘‘ wander ”’ 
between a worn and an unworn cylinder did 
not exceed 2mm. Whatever the origin of 
the bending forces, the fractures taken in 
the croup justified the assumption that 
the stress was caused by the rigidity of the 
attachment of the piston-rod to crosshead 
block. 

In early marine steam engines it was 
customary to guide the piston crosshead 
assembly with tail rods and with side guides 
at the crosshead slippers. Later practice 
discarded these, leaving fore-and-aft loca- 
tion of the reciprocating assembly solely 
to the piston in the cylinder, with clearance 
between bottom end bushes and crank 
webs. 

The crosshead diesel engine imposed new 
conditions, Economy in overall length 
required relatively short crankpins. Greater 
clearance of piston in the cylinder was called 
for by higher temperatures and aggravated 
by increased rate of cylinder wear. Piston 
cooling called for telescopic supply-pipes, 
which require accurate location of the reci- 
procating parts in relation to the cylinder 
and guide structure, if failure is to be avoided. 
These considerations direct towards locating 
the moving assembly in the fore-and-aft 
direction by the crosshead slipper. On 
the other hand, the exact location of the 
crosshead slipper prevents the crosshead 
block from adapting itself to any erratic 
movement of the piston-rod. 

Ball-and-socket connection between piston- 
rod and crosshead block was the evident 
means to eliminate the rupturing stresses. 
To this solution there were two major objec- 
tions: space available in existing engines 
would not permit design with satisfactory 
provision for overhaul, and there was the 
extreme difficulty in providing and main- 
taining fit in a ball-and-socket joint necessary 
to withstand the heavy reciprocating forces. 
The consequence of uncorrected wear might 
result in disastrous alternative failure. 

The insertion of an articulating gudgeon 
between crosshead shoe and crosshead block, 
although novel, would provide relief from 
transverse bending and from a component 
of any bending in a direction other than 
that in the fore-and-aft line. Relief of the 
crosshead slippers at the forward and after 
edges for the whole depth except a few inches 
at the level of the crosshead gudgeon would 
provide some accommodation in the fore- 
and-aft direction, of crosshead to piston- 
rod, and still leave sufficient length to locate 
the assembly. Fig. 8 shows the original 
crosshead and the articulated crosshead 
with the modified crosshead slipper, the 
relieved portion of which is shown. 

The articulated crosshead was tried on 
the testbed, and in 1946 it was fitted in 
one unit of an eight-cylinder engine. After 
five months, during which the engine made 
over 10,000,000 revolutions, the vessel was 
released from war service for reconditioning. 

When dismantled, the gudgeon was found 
to be burnished, indicating that the cross- 
head block had rotated on the fore-and- 
aft axis of the articulating gudgeon, and 
had thus relieved transverse bending of the 
piston rod. Wear of the gudgeon was 
negligible and no fault was found in piston 
rod or nut attachment. While the absence 
of fault could justify no conclusion, it was 
decided to alter the remaining fifteen cylin- 
ders in similar fashion. The alteration was 
completed when the ship re-entered service 
in July, 1947. The articulated crosshead 
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has since been fitted in three other vessels 
in service with a total of forty-six cylinders, 
and two other vessels with a total of thirty- 
six cylinders will shortly enter service. 
At all examinations, nuts have shown no 
sign of slackening, and locking arrangements 
have been undisturbed. In the original 
design, when a rod is dismantled, fretting 
is always found on the faces of the nuts and 
crosshead blocks, and between the body of 
the rod and the bore of the crosshead block. 
The new design has eliminated that fretting. 
The articulated crosshead relieves any com- 
ponent of bending at the crosshead block 
in an athwartship direction. Further experi- 
ence is required to establish whether the 
relief of the sides of the crosshead shoe is 
sufficient to permit the crosshead block to 
follow any movement of the piston-rod in a 
fore-and-aft direction*. 

The review has covered a few diverse 
examples of faults avoidable in design, 
workmanship, or in operation, the effect of 
which is heavy expense in correction of the 
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fault or renewal of the affected part, and, 
at times, more serious loss from inter- 
ruption of service. Fatigue consequent upon 
unforeseen and unidentified stress concen- 
tration calls for constant vigilance from 
designer, builder and operator. 

In closing, some comment upon personnel 
may be appropriate. Shipbuilding and 
shipowning organisations share with other 
industries the bane as well as the benefit of 
specialisation by the individuals of their 
staffs. Specialisation is the immediate 
interest of the organisation, and the easiest 
course for the individual, but it does not 
always equip the individual for higher 
authority. The wider the control the indivi- 
dual may be required to exercise the more 
necessary is range, at the expense of possible 
depth of knowledge. Although there is 
wide variation in capacity between one 
individual and another, the capacity of 
each has its limit. Development may bi in 
breadth or in depth. It is lack of breadth 
of outlook with the accompanying wisdom 
and capacity for decision that so often makes 
it difficult to fill the higher executive posi- 
tions. 

Those in executive control of the ship- 





*Since the script was set in print, one exception has 
been discovered. On withdrawal of the piston-rod from 
the crosshead block, a portion of the upper screw thread 
about 3in long was found to have a circumferential 
fatigue crack of the usual form. The fault lay approxi- 
mately evenly on the fore-and-aft line, The rod had 
a total service of ten years; the articulated crosshead 
had been fitted two years, and the crosshead slipper had 
been relieved six months before the discovery. It is 

ble to that the crack had started before 








the alterations were made, 
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owner’s technical staff should constitute the 
link which reviews and adapts the separate 
traditions of shipowner and shipbuilder and 
determines the value of capital expenditure 
in its relation to running costs. For example, 
the saving achieved by lower specific-fuel- 
consumption has to be balanced against 
extra allowance for capital depreciation and 
higher cost of upkeep. Alternatively, the 
provision of ample working space and gene- 
rous means of overhaul may incur capital 
expenditure small in its incidence in relation 
to resulting benefit in revenue. The execu- 
tive should have proper experience in builders’ 
practice if faults are to be understood, and 
obviated in future design. As a corollary, 
builders’ personnel should be intimately 
acquainted with faults which occur in ser- 
vice, and the conditions of correction. 

The incidence of two world wars has pro- 
foundly changed the circumstances of the 
sea-going engineer. The British Mercantile 
Marine has ever been a great school for 
training competent mechanical engineers. 
In the old days of long hours and poor quar- 
ters, sea-going engineers did much of the 
overhaul. They were familiar with each 
detail of construction, but opportunity for 
family life was severely restricted. 

Different conditions prevail to-day. Pay 
is approximately four times that prevailing 
before the 1914-18 war, a ratio which com- 
pares favourably with that in other occupa- 
tions. Annual leave has increased three- 
fold. Covenanted benefit has been estab- 
lished for sickness, and for periods of pre- 
paration for examinations for certificates 
of competency. The accommodation of a 
junior engineer to-day compares favourably 
with that of a chief engineer in the first 
decade of the century. Coincidentally with 
these improvements, the proportion of engi- 
neers holding first-class certificates in several 
of the principal liner companies has dropped 
from approximately two-thirds to less than 
one-third of the total staff. The engineer 
is on leave for the greater part of the time 
spent in the home port. Those who remain 
in the ship are fully occupied in tending the 
necessary port services. They have little 
opportunity to interpret their operating 
experience by discovery in overhaul. The 
loss is to the industry in general and to the 
sea-going engineer in particular. Accumu- 
lation of experience is confined to operation 
—experience which can be adequately 
acquired in a few years. Lack of wider 
development will tend to confine recruit- 
ment from the sea-going staff to positions of 
higher authority in the industry to the 
younger men not set in, and satisfied with, 
routine conditions of operation only. 

This is a period of change. The impact 
upon the sea-going engineer has been great. 
The art of engineering is a complex of person 
and material. The skill of the sea-going 
engineer as measured by certificates of com- 
petency has diminished in conjunction with 
improvement of amenity and remuneration. 
The sea-going engineer must assess his cir- 
cumstances to-day and decide whether he 
is satisfied to be an operator, and leave the 
creative part of his art to others. 


—~—— 


Spot Wexpinc or Low Carson Minp STEeEL 
SuzEet.—The British Welding Research Association, 
of 29, Park Crescent, London, W.1, has published a 
booklet ‘“‘ Recommended Practice for the Spot 
Welding of Low Carbon Mild Steel Sheet.” This 
booklet contains an interim report of the Committee 
on the preparation of a code of practice for spot 
welding of mild steel, which was originally pub- 
lished in “‘ Welding Research.” The recommenda- 
tions are based upon tests carried out on a 
low-carbon deep drawing mild steel widely used 
in the fabrication of light engineering components. 
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The Testing of Mechanical Draught 


Water-Cooling Towers 
By J. JACKSON, B.Sc.* 


HORTAGE of water supplies, or their 

cost, may give rise to the need to con- 
serve the cooling water used in many indus- 
trial processes. The conservation thus made 
necessary is usually effected by using the 
supplies of cooling water over and over again. 
Before this can be done, the heat which the 
water has picked up from the plant fluids 
must be removed and this is often accom- 
plished by means of water-cooling towers. 
Of these, the type known as mechanical 
draught, in which the air is drawn or forced 
through the tower by means of a fan, have 
been gaining in popularity in recent years, so 
that their testing is thus a problem of consider- 
able interest to many engineers who are not 
necessarily specialists in this field. To the 
non-specialist, however, it is not immediately 
clear exactly which quantities have to be 
measured to form the basis of a satisfactory 
test. The aim of this article is to point out 
that the total-heat theory of water-cooling 
processes provides a method of analysing 
test data from cooling towers which indicates 
the measurements that are necessary before 
a test can have any significance, and that the 
type of test generally proposed, at least by 
those writing for the non-specialist, is of 
very little value. It will also be shown, on 
the basis of this theory, how the performance 
of a cooling tower may best be expressed in 
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The equilibrium line is the plot of the total heat of 
air in equilibrium with water at the water temperature ; 
the operating line that of the total heat of the air actually 

ing through the tower. The slope of the latter is 
given by the ratio of the water and air rates w/G. The 
driving force for any value of ty is the vertical distance 
between the corresponding points on the operating and 
equilibrium lines. 


Fic. 1—Typical Driving-Force Diagram for a Counter- 
Current Water-Cooling Tower 


terms of a coefficient known as the volume 
transfer coefficient, which in turn may be 
used to calculate the cooling deficiency, if 
any, of the tower. This method is not 
readily applicable to atmospheric open-type 
and chimney-type natural-draught cooling 
towers since it does not enable their perform- 
ance to be assessed from a single set of test 
figures. 
A water-cooling tower is generally specified 
to achieve a certain cooling performance. 
This means that it is guaranteed to cool 
water flowing at a given rate over a given 
range of temperature (the cooling range) 
when the wet-bulb temperature of the 
atmospheric air has a specified value. The 
difficulty in the testing of all types of 
water-cooling towers arises when, as usually 
happens, the conditions under which the 
test is carried out are not those covered by 
the specification. The wet-bulb temperature 
of the atmospheric air varies continuously 





* Imperial Chemical Industries, Ltd., Technical 
Department 


throughout the year and need not necessarily 
coincide with the specified figure, while the 
water rate and cooling range depend on the 
conditions in the plant and cannot, in 
general, be altered for the purpose of a test. 
The manufacturers of cooling towers usually 
provide cooling curves which aim to show 
what the performance of their towers should 
be under varying conditions. Nevertheless, 
it would be more satisfactory if some method 
of testing, quite independent of these cooling 
curves, were available. There is, therefore, 
a need for a suitable criterion of the perform- 
ance of water-cooling towers and of a test 
by which it can be determined under any 
conditions. The criterion commonly sug- 
gested, which will be considered in the follow- 
ing section, cannot be regarded as satis- 
factory in this respect. 


THE EFFICIENCY OF WaATER-COOLING 
TOWERS 


It has often been stated*%&7 that a 
satisfactory measure of the performance of 
any water-cooling tower can be obtained by 
determining what has variously been called 
its “efficiency,” “performance factor” or 
“figure of merit.” It has already been 
mentioned that this quantity is not, in 
fact, suitable for such a purpose, as will 
subsequently be demonstrated. It is here 
given the symbol £ and is defined by 


E = (tw, —tw;)/ (te, — two) ° (1) 
where tw,—the inlet water temporature (deg. 


Fah.). 

tw,—=the outlet water temperature (deg. 
Fah.). 

tw/=the inlet air wet-bulb temperature 
(deg. Fah.). 


The efficiency is thus the ratio of the cooling 
range actually achieved to the maximum 
possible, since the wet-bulb temperature of 
the inlet air is the limiting temperature below 
which it is impossible to cool the water. 

To be of any value as the basis of tests of 
water-cooling towers, this concept of effi- 
ciency must be capable of allowing for 
differences in atmospheric conditions. It is 
of interest, therefore, to consider what 
happens if the test is not carried out at the 
specified inlet air wet-bulb temperature. If 
the test figures are indicated by single 
primes and the specified figures by double 
primes, the two sets of conditions may be 
written as follows : 


Deg. Fah. Test Specification 
Water inlet temperature ... e .. 
. Water outlet temperature ... be, i 
Inlet air wet-bulb tempera- 
SONS obs dap Nae nee. ee toy ie 
Cooling range , (t,t) (oe So1) 


The simplifying assumption is now made 
that the cooling range (t,.—t,,) remains 
constant. This implies, for a fixed water 
rate, that the tower always has to dissipate 
heat at a given rate. (The same assumption 
is made later when the use of the total-heat 
theory in interpreting test data is discussed.) 
If the tower has been correctly designed, it 
would seem reasonable to expect that the 
efficiencies calculated from the test and the 
specified temperatures should be the same. 
Equating, therefore, the two values of Z 
thus obtained : 
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from which it follows that : 
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For this to be true, the approach to 


= 


the wet-bulb temperature (t,y,;—t,), must 
remain constant and unaffected by the «aria. 
tion of the wet-bulb temperature. t: js, 


however, a well-known feature of th: per. 
formance of water-cooling towers th, on 
the contrary, the approach varies very 
appreciably with the value of the we:-bulh 
temperature of the inlet air. A tes: on g 
correctly-designed tower working at some 
other inlet air wet-bulb temperature than 
the design would not yield the sp: ified 
efficiency. This method of testing i» thus 
of little value in attempting to fin: out 
whether or not the tower has, in fact, been 
correctly designed. It might perhaps be used 
to compare the working of two towers per- 
forming the same duty under identical 
conditions ; the not very surprising result 
would then be obtained that the tower giving 
the closer approach to the wet-bulb tempera. 
ture was the more efficient of the two. 

In addition, it seems to be somewhat 
misleading to describe the quantity defined 
by Equation (1) as an efficiency. This might 
lead to the expectation that the aim of yood 
design should be the production of a tower 
which is 100 per cent efficient and therefore 
capable of cooling water down to the wet- 
bulb temperature of the inlet air. To achieve 
this the tower would have to be of infinite 
height. This concept of efficiency is also 
unfortunate in that its use results in the 
comparing of the performance of a tower 
with the maximum performance theoretically 
possible ; attention is thus diverted from the 
real problem, that of discovering whether a 
tower is actually achieving the performance 
required. 


Tue ToraLt-HEeat MetTHop 


A method which does enable the actual 
performance, at least of mechanical-draught 
water-cooling towers, measured under any 
conditions, to be compared with the speci- 
fication is provided by the total-heat theory,’ 
which has been widely used in the U.S.A. 
since 1940 for the interpretation and analysis 
of water-cooling processes. 

Transfers of both heat and matter are 
well-known to proceed according to equations 
having the general form : 

Rate of Transfer=Transfer Coefficient x 

Transfer Area x Mean Driving Force. 

The total-heat theory states that, with an 
accuracy sufficient for most engineering 
purposes, an analogous equation can be 
written for the combined transfers of heat 
and water vapour which occur in water- 
cooling towers. The mean driving force has 
then to be expressed as a difference of the 
function known as the total heat or enthalpy 
of the air. This may be defined approxi- 
mately as the sum of the sensible heat of the 
dry air plus the latent heat of the appro- 
priate amount of water together with the 
sensible heat needed to bring the temperature 
of the water vapour from the wet-bulb tem- 
perature up to that of the air. In the British 
system of units it is measured in terms of 
British thermal units per pound of dry air and 
above a datum temperature of 32 deg. Fah. 
Values of this function for saturated air are 
available in tabulated form.® 

The rate at which the water is cooled can 
then be written! : 

W(t, —bw,) = akg A (Hw —Hy)m 
where tw, and t», have the significance alroaly 
given, and 
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w=the mass flow-rate of the water 
(pound per hour). 

kg=the transfer coefficient. Identical 
with that used in the equation for 
the rate of transfer of water 
vapour from water to air when 
the driving force is expressed as a 
difference of partial pressures 
(lb/hr ft? atm). 

A=the effective transfer area (square 
foot). 

Hw=the total heat of saturated air at 
some cross-section of the tower. 
Referred to unit mass of dry air 
(B.Th.U. per pound). 

H,=the total heat of the air flowing 
through the tower at that cross- 
section. Referred to unit mass of 
dry air (B.Th.U. per pound). 

(Hw- Hg)m=the mean value of the driving 
force for the whole tower. Referred 
to unit mass of dry air (B.Th.U. 
per pound). 

a=a constant whose value depends 
on the system of units used. Here 
it has the value of 1/0- 622. 

The effective transfer area, A, is difficult 
to measure in cooling towers. It is not 
necessarily equal to the surface area of the 
packing since there is usually a good deal 
of splash and droplet formation. It is, 
therefore, convenient to replace the term A 
by means of the relation : 


A=s8Sl 


where s=the effective area per unit volume of 
the packing (square foot per cubic 


foot). 
S=the area of cross-section of the tower 
(square foot). 
l=the height of packing (ft). 
The transfer equation can then be written : 
w(tws — tw) = akgsSl Hw -_ Hg)m Tat (2) 


By rearranging the terms of Equation (2) 
an expression can be found for the group 
ks, which is known as the volume transfer 
coefficient : 


kgs =w(tw,—tw,)/aSUHw—Hyg)m . (3) 


It is this volume transfer coefficient which 
is used in calculation rather than ‘k, itself, 
thus avoiding the difficulty due to the uncer- 
tainty of the value of A. 


APPLICATION OF THE ToTAL-HEAT THEORY 


The advantage of the total-heat theory in 
testing water-cooling towers is that the value 
of the volume transfer coefficient is indepen- 
dent of atmospheric conditions. It may be 
measured at any time of the year and com- 
pared with the value required if the specified 
performance were to be achieved. Allter- 
natively, it can be used to work out, by means 
of a trial and error calculation, what the 
performance of the tower would actually 
be under the specified conditions. The volume 
transfer coefficient is not a constant, however, 
and its magnitude may vary with both the 
air and water flow rates. If the specified 
water rate is not used in the test, the value 
of ky found from Equation (3) may be 
corrected for the difference according to the 
relation proposed by Lichtenstein‘ : 

Iegs oc (w/S)™4 
This holds good for the splash-bar and 
splash-board packings commonly used in 
water-cooling towers. Variations due to 
changes in the air rate are eliminated by 
comparing values of the coefficient at the 
same air rate. It is suggested that this 


should be the rate actually measured during 
the test, or, preferably, calculated from the 
test data, whether or no it agrees with the 
figure given in the specification (assuming 
that the air rate has, in fact, been specified, 
which is not always true even for mechanical- 
This method cannot be 


draught towers). 
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usefully applied to natural-draught chimney- 
type towers, where the air rate depends on 
atmospheric conditions, and it is thus not 
possible to compare their achieved and 
specified performances in this way. The 
most that can be done is to determine their 
volume transfer coefficients and compare 
them with those for other types of tower. 
With atmospheric open-type towers the 
difficulty is that the air rate depends on the 
velocity of the wind, which may vary con- 
tinuously, and that the air and water move in 
cross-flow instead of counter-current. What 
follows can, therefore, be applied only in 
part to natural-draught chimney-type towers 
and not at all to those of the atmospheric 
open type. 

Examination of Equation (3) will reveal 
which quantities must be measured to be able 
to evaluate k,s and therefore to form the 
basis of a satisfactory test. It is clear that 
the only difficulty arises in the determination 
of the mean driving force, and it will be 
found helpful to draw the usual type of 
driving-force diagram in which, in this case, 
values of H, and H, are plotted against ¢,,, 
the temperature of the water. The plot of 
H,, against t,, gives the equilibrium line, that 
of H, against t,, the operating line, and for 
any value of t,, the vertical distance between 
the two lines gives the driving force at that 
temperature. 

The position of both equilibrium and opera- 
ting lines must be 
fixed before the driv- 02 
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has already been measured so that H,, is 
known; Hy, could be found by measuring 
the wet-bulb temperature of the outlet air, 
but it is sufficiently accurate to measure its 
dry-bulb temperature and to assume that 
it is saturated. 

Thus the following measurements are 
necessary to carry out a test on a water- 
cooling tower if the total-heat theory is used 
to analyse the test results : 


(i) The inlet and outlet water tempera- 
tures ; 
(ii) The wet-bulb temperature of the inlet 
air ; 
(iii) The water rate ; 
(iv) The dry-bulb temperature of the outlet 


air. 


Once the driving-force diagram has been 
drawn, the mean driving force can be 
evaluated. The usual logarithmic mean 
formula should not be used, since the equili- 
brium line is not straight. A value of 
(H,—H,)m may be found by measuring 
(A, —H,) at, say, five points and taking the 
arithmetic average’. A much more satis- 
factory method has recently been developed? 
which gives the answer in the form : 


(Hw—Hg)m=f(Hwy—Hgy). - - (5) 


where f==a factor obtained from the chart 
used in connection with this method (repro- 





ing-force diagram can 
be drawn and _ the 
mean driving force 
determined. Values of 04F 
the total heat of ; 
saturated air are 06 
available®, so that the ven 
equilibrium line can =? 
be drawn if the water 
temperatures ty. and = 


t., are measured. 
Measurement of the 
wet-bulb temperature 2 
of the inlet air fixes 
the end of the opera- 3 
ting line marked “ air 4 





in” in Fig. 1, since 















Hy, is equal to the 
total heat of air sat- 
urated at the wet- 
bulb temperature. It 
remains to  deter- 
mine the slope of the 
operating line, which can be found by writing 
the heat balance for the whole tower : 


(tw, —tw,)=G(Hg,—Hg,) - - (4) 
where G=the mass flow-rate of the air 
(pound per hour). 


Hy, and Hy,=the total heat of the air at the top 
and bottom of the tower, where 
the water temperatures are tw. 
and tw, respectively. Referred 
to unit mass of dry air (B.Th.U. 
per pound). 

Equation (4) shows that the operating line 

is a straight line, as drawn in Fig. 1, if w 

is assumed to remain constant; in fact, the 

change in w due to loss of water by evapora- 
tion is only a small percentage of the total 
circulation. The equation also shows that 
the slope of the operating line is given by 

w/G@, the ratio of the water and air rates. 

Before it can be drawn, therefore, the values 

of w and G must be measured. Of these, the 

water rate may be measured directly, but 
the air rate, though it may also be deter- 
mined in this way, is better found by calcu- 

lation from the heat balance of Equation (4). 

The wet-bulb temperature of the inlet air 
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Fic. 2—Chart for Determination of Mean Driving Force 


duced here in a simplified form as Fig. 2). 


(Hwy—Hgy)=the driving force at the point in 
the diagram corresponding to the 
mean temperature (t.-+-tw,)/2. 
Referred to unit mass of dry air 
(B.Th.U. per pound). 


The method is based on the assumption 
that the curve obtained by plotting driving 
force against water temperature is parabolic 
in shape. 

The volume transfer coefficient k,s can now 
be calculated, corrected for any difference 
in water rate, and compared with the value 
which would be required if the specified 
performance were to be achieved. Any 
failure to cool can be expressed by the 
difference between the two. It is generally 
of more interest, however, to discover what 
the effect of a failure to achieve the necessary 
value of the volume transfer coefficient would 
mean in terms of water temperatures. The 
various methods which are available for this 
purpose will be discussed in the remainder 
of this article; it will, however, be remem- 
bered that these methods can only be applied 
in the case of mechanical-draught cooling 
towers, since a comparison of achieved and 
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specified performance is not possible for the 
other types. 


THE CooLine DEFICIENCY 


The difficulties involved in using the test 
values of the coefficient to work back to the 
corresponding water temperatures may be 
seen by rewriting Equation (2) in the form : 

a.kgsSl/w= (tw,—tw;)/(Hw—Hg)m . (6) 

In discussing the concept of efficiency, the 
assumption was made that the tower would 
have to dissipate heat at a given rate. If 
the same assumption is now made again and 
the performance of the tower at the design 
water rate is required, this means that the 
magnitude of the cooling range (ty:—t,;) 
is fixed. The individual values of ¢,,. and ¢,, 
can vary, though only in such a way that this 
condition is fulfilled. The left-hand side of 
Equation (6) is now constant so that the 
problem becomes that of finding tempera- 
tures ¢,. and ¢,, such that (H,—H,)» is also 
constant. Curves enabling this to be done 
have been worked out but not published‘ ; 
it can also be done by means of trial-and- 
error calculations. 

The treatment recommended here is based 
on the chart method? of finding the mean 
driving force, since the calculations can be 
greatly simplified if it is used. This method 
results, as already mentioned, in the relation : 

(Hw—Hy)m=f(Hwy —Hyy) - «+ (5) 


As a result of experience in carrying out a 
large number of calculations, it has been 
found that the factor f remains practically 
constant, so that (H,,y— H,y) will also remain 
constant. There is then a fixed relation 
between H,y, the total heat of saturated 
air at the temperature (t,.+t,,)/2 and 
Hy (see Fig. 3) : 


Hey=Hy,+ }(Ho,—Hy)+(Aeu—Hym)- (7) 


Of these quantities (H,y.—H,y) can be 
read off from the driving-force diagram ; 
3(H,,.—H,,) can be found from the heat 
balance, Equation (4), and its value is also 
fixed since there is no change in the slope 
of the operating line w/G. If the wet-bulb 
temperature chosen is that at which the 
performance of the tower is required, the 
value of H, is known and that of Hyy 
follows from Equation (7). The. correspond- 
ing mean temperature (t,9+¢,;)/2 can then 
be found from tables and thus the individual 
temperatures t,. and t,;, since the cooling 
range (t2—t,,) is given. The need for trial- 
and-error calculation is thus eliminated. 

Irrespective of the way in which the values 
of ty. and t,, are obtained, if the tower is not 
doing its job this will be reflected in a general 
rise in the level of water temperatures. The 
failure to cool can then be expressed by the 
difference between the temperatures t,. and 
t., found in this way and those specified, and 
may be termed the cooling deficiency. 

In conclusion, it has been shown that there 
are a number of methods available, based on 
the total-heat theory, for the interpretation 
of test data from mechanical-draught towers. 
They have not the deceptive simplicity 
associated with the concept of efficiency men- 
tioned earlier, but they do produce results 
which are significant and which enable a 
reasonable comparison to be made between 
achievement and specification. It is unfor- 
tunate that the theory is difficult to apply to 
the chimney-type natural-draught towers and 
to the open-type atmospheric towers, for 
which no satisfactory method of analysing 
test data appears to be available. It is to be 
hoped, however, that data published in the 
future on mechanical-draught towers, at 
least, will be interpreted by means of the 
total-heat theory so that they may be readily 
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comparable with the material already pub- 
lished in this form. 


ANALYSIS OF Test Data 


In this analysis all total heats are referred 
to unit mass of dry air. Values are obtained 
from the tables published by the Institution 
of Heating and Ventilating Engineers.® 

As an example of the use of the total-heat 
method as a basis for the testing of mechani- 
cal-draught water-cooling towers, the follow- 
ing results are quoted, which were obtained 
with a forced-draught tower having the 
dimensions : 

Area of cross-section 968 square feet 

Packed height ... 13ft 

Packed volume ‘ 12-6 x 108 cubic feet 

The inlet and outlet water temperatures 
and the wet-bulb temperature of the inlet 
air were found to be : 

Test Performance Temperatures 
twe= 80-6 deg. Fah. tw, = 65-1 deg. Fah. 
two = 51-8 deg. Fah. 

Thus the cooling range was 15-5 deg. Fah. 
The difficulty of testing water-cooling towers 
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The diagram illustrates the relations expressed by 
Equation (7). Ifa value of tp is chosen, that of Hi 4 
ean be calculated from Equation (7), and the mean 
temperature (tw: -+te,)/2 can then be found from tables. 


Fic. 3—Driving-Force Diagram 


mentioned earlier on is shown by the fact 
that the corresponding temperatures in the 
specification were : 
Design Performance Temperatures 
tw.= 96-4 deg. Fah. tw, = 68-0 deg. Fah. 
twp =58-1 deg. Fah. 

Not only, therefore, is the wet-bulb tem- 
perature of the inlet air different in test and 
specification, but the specified cooling range 
is 28-4 deg. Fah., as compared with the 
15-5 deg. Fah. of the test. A further com- 
plication is revealed when the water rates are 
considered, since once again the test dis- 
agrees with the specification : 

Test 109-5 x 10° gallons per 
hour= 1095 x 10° pound 
per hour. 

117-4 10° gallons per 
hour= 1174 x 10° pound 
per hour. 

As far as the air rate is concerned, no 
difficulty of this sort arises, since owing to 
the method of interpretation of the results, 
the value found experimentally is taken 
whether or no it agrees with the specification. 
In this example, it was calculated from the 
heat balance, as suggested, and was found 
to be 1782 x 10° pound per hour (23-7 x 10° 
cubic feet per hour at 68 deg. Fah. and an 
absolute pressure of one atmosphere). 

From the test figures it is now possible to 
calculate the mean driving force and thence 
the volume transfer coefficient ks. The 
value thus obtained can be corrected for the 
difference in water rates by means of the 
relation found by Lichtenstein and the 
corrected coefficient compared with the 
coefficient derived from the specification. 
The necessary data are set out as follows: 


water rate: 


Design water rate : 
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Conditions at the top of the tower (subscr: pt2) 
are listed under column: A, those at the voint 
at which half the cooling has been effucted 
(subscript M) under B, and those at the bot. 
tom of the tower (subscript 1) under C. 


Test Data 

A B 

tip, = 80-6 fom = 72°35 
Hyp, = 36-96 Hyy= 28 8 
Hy = 23-26 Ay y= 18-50 

Hy, —Hy,= 13-70 Hou gM= 10-38 

Cc Units 

typ, = 65-1 Deg. Fah. 
Hy, = 22-62 B.Th.U, per pound 
Hy, =13-74 B.Th.U. per pound 


Hy, —Hy.= 8-88 B.Th.U, per poun 


The values of H,, and Hyy were calcu!ated 
from that of H,, knowing the slope o/ the 
operating line w/G and the cooling riage. 
Thus H,, is given by : 

Ho,= Hy, + (w/@) (tw: —tw;) 

= 13-74+- (1095 x 10°/1782 x 10°)15-5 
== 23-26 B.Th.U. per pound. 
Before the chart method can be used to 
determine the mean driving force, the ratio 
of the driving force in column B (H,,4—H,,), 
to those in columns A and C must be found. 
(Hwy —Hoy)/(Hwg—Hy_)=10-18/13-70~0-75, 
(Hwy —Hoy)/(Hw,—Ho,) =10- 18/8-88—1- 15. 
Using the chart taken from Reef. (1) (Fig. 2), the 
factor f is found to be 1-02. The mean 
driving force is therefore : 
(Hw —Hy)m= 1- 02 (Hwy —Hy%) 
=1-02x 10-18 
= 10-38 B.Th.U. per pound. 

The volume transfer coefficient can then 
be calculated from Equation (3) : 
kys= W(tw_—tw,) /%SU( Hw —Hy)m 

= 1095 x 10° x 15-5 x 0- 622/968 x 13 x 10-38 

= 80° 8lb/hr. ftatm. 

The value corrected for the difference in 
water rates is obtained from : 
kye= 80-8 x (1174 x 10°/1095 x 10%)%4 

= 83-1 Ib/hr.ft?atm. 

This treatment can then be repeated for the 
data given in the specification. 


Specified Data 

A B 

ty, = 96-4 tong = 82-2 
Hy, = 58-36 Ayyyg= 38-74 
A, = 36-35 H,\,= 27-00 

Ay, —H,,=22-01 Ayy— Hy y= 1-74 

Cc Units 

ty, = 88-0 Deg. Fah. 
Ay.= 24-93 B.Th.U. per pound 


H, = 17-65 
1 
Hy, —H, = 7-28 


B.Th.U. per pound 
B.Th.U. per pound 


The values of H,, and H,y were calculated 
as before, but here the slope of the operating 
line w/G is 0-659 and the cooling range 
(tw2—tw,) is 28-4 deg. Fah. The driving- 
force ratios are : 

(Hw 3t — Hoy) /(Hw—H oq) =11-74/22-01=0- 53. 

(Hwy — Hoy) /(Hw,— Ho) =11-74/7- 28 =1-6l. 
The factor f is found from the chart (Fig. 2) 
to be 0-97. 
Therefore (Hw —Hy)m=0-97 x 11-74 

= 11-39 B.Th.U.per pound. 
The volume transfer coefficient is then given 
by: 
kgs = 1174 x 10° x 28-4 x 0- 622/968 x 13 x 11-39 
= 144-7 Ib/hr.ft®atm. 

Since the volume transfer coefficient found 
from the test data is only about 56 per cent 
of the figure calculated from the specification, 
it is clear that this tower cannot achieve 
the required cooling performance. The 
methods previously described will now be 
used to estimate what this failure would 
mean in terms of performance temperatures. 
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,) As neither water rate nor cooling range 
it are the same in test and specification, this 
d difference must be taken into account before 
x Equation (7) can be used to allow for the 


further difference in atmospheric conditions. 
This is done by calculating from Equation (6) 
what the mean driving force (H.—H,),, 
would be with the specified water rate and 
cooling range but the test value of the 
yolume-transfer coefficient. Then the driving 
force (Hwy—Hyy) can be found, on the 
assumption that f remains constant at 1-02, 
and its value inserted in Equation (7). The 
details of the calculation are as follows : 
w(t — tw) 
a.kgs.S1 

1174 x 10° x 28-4 x 0-622 
d “83-1 x 968x 13 

7 = 20-07 B.Th.U. per pound. 


From which it follows that : 


~20-07/1-02 
i = 19-66B.Th.U. per pound. 
0 This figure is substituted in Equation (7) ; 
, the other quantities required can be found 
in the specified data, since the aim is now to 
find what the performance of the tower 
would be under the specified atmospheric 
conditions. Thus H, is 17°65 B.Th.U. 
per pound and }(H,,—H,,) is 9-35 B.Th.U. 
per pound. Equation (7) then yields : 
Hoy= Hg, + }(Hog— Ho) + (Hwy — Ao 1) 
=17-65+4-9-35-+- 19-66 
= 46-66 B.Th.U. per pound. 
: From Ref. (*) the value of t,,3, is found to be : 
tw yy = 88-6 deg. Fah. 
Since the cooling range was taken as 28-4 
deg. Fah., the required performance tem- 
1 peratures are : 
Adjusted performance temperatures 

tw, = 102-8 deg. Fah. tw, = 74-4 deg. Fah. 

tws = 58-1 deg. Fah. 

These temperatures can be compared directly 
with those given in the specification and show 
a cooling deficiency of 6-4 deg. Fah. In 
other words, this tower could only cool water 
at the required rate if the inlet water tem- 
perature were 6-4 deg. Fah. higher than the 
specified figure. 

The writer wishes to acknowledge the 
valuable assistance given in the preparation 
of this article by Mr. G. J. Williamson, of 
LC.1., Ltd., Billingham Division. 


(Hw —Hy)m= 





SyMBOLS 


A=the effective transfer area (square foot). 
E=the efficiency of a water-cooling tower. 
f=a factor obtained from the chart used 
in the parabolic method of finding 

the mean driving force. 
@=the mass flow-rate of the air (pound 

r hour). 

Hyw=the total heat of saturated air at some 
cross-section of the tower. Referred 
to unit mass of dry air (B.Th.U. per 


pound). 

Hg=the total heat of the air iowing through 
the tower at that cross-section. 
Referred to unit mass of dry air 
(B.Tb.U. per pound). 

Hg)m=the mean value of the driving force 
for the whole tower. Referred to 
unit mass of dry air (B.Th.U. per 
pound). 

Ho,= the total heat of air at the top of the 
tower where the water is at the 
inlet temperature t.. Referred to 
unit mass of dry air (B.Th.U. per 
pound). 

Hg,=the total heat of air at the bottom of 
the tower where the water is at the 
outlet temperature ty,. Referred to 
unit mass of dry air (B.Th.U. per 
pound). 

Hgy=the total heat of air flowing through 
the tower at the point where the 


(Hw 
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water is at the mean temperature 
(two-+tw;)/2. Referred to unit mass 
of dry air (B.Th.U. per pound). 

Hw y=the total heat of saturated air at the 
temperature (tw2+-t,)/2. Referred 
to unit mass of dry air (B.Th.U. 
per pound). 

kg=the transfer coefficient. Identical 
with that used in the equation for 
the rate of transfer of water vapour 
from water to air when the driving 
force is © as a difference of 
partial pressures lb/hr.ft*atm. 
l=the height of packing (ft). 
s=the effective transfer area per unit 
volume of the packing (square foot 
per cubic foot). 
S=the area of cross-section of the tower 
(square foot). 
tw,=the inlet water temperature (deg. 
Fah.). 
tw,;=the outlet water temperature (deg. 
Fah.) 


twb = the inlet air wet-bulb temperature 
(deg. Fah.). 


Electric Discharge 
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w= the mass flow-rate of the water (pound 
per hour). 

a=a constant whose value in the system 
of units used is 1/0-622. 
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Laboratory Lamps 


By N. L. HARRIS, B.Sc., F.Inst.P.* 


— development during the past sixteen 
years of mains voltage electric discharge 
lamps, at first for more efficient street and 
industrial lighting, later for interior light- 
ing in general, is a familiar story. Less 
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FiG. 1—PRINCIPLE OF INTERFERENCE 
MICROSCOPE USING THALLIUM LAMP 
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well-known is the parallel development of 
numerous other types of discharge lamp, 
whose use is largely confined to the scientific 
laboratory, for research, routine measure- 
ment, or teaching purposes. 

Many laboratory measurements using opti- 
cal techniques require monochromatic light. 
That requirement is not always exacting 


light of exactly the same spectral character, 
at a much higher intensity, with greatly 
improved steadiness and without needing 
attention. 

The usual types of sodium lamp are in- 





FiG. 2—INT' BANDS ON SLIP 


ERFERENCE 
GAUGE SURFACE 


conveniently large for laboratory work, 
however, and the much smaller sodium 
“laboratory lamp” was amongst the first 
of the special types developed for scientific 


TaBLE I.—Details of the Range of Osram Laboratory Lamps 





Area of light 
source, sq mm 


Overall diameter, 
mm 


Approx. Overall 
length, excluding 
pins in base, mm 








Current in 
Type of lamp | Voltage amperes 
| 
Sodium ... 100-250 a.e. or 1-3 
d.c. 
Cadmium 200-250 a.c. or 2 
d.e. 
Mercury 100-250 a.c. or 2 
| d.c. 
Cadmium-Mercury .. | 200-250 a.c. or 2 
de. 
Thallium 200-250 a.c. 1-7 








A.C. 153 35 16x14 
D.C. 168 
238 50 60 x 20 
238 50 *~ 60 x 20 
238 ‘ 50 60 x 20 
105 25 7x2 











and the light from the yellow sodium 
doublet (5890 and 5896 Angstrom units) is 
most commonly used, both its twin structure 
and the 1 per cent of light emitted in other 
lines being unimportant. A sodium vapour 
discharge lamp provides a more convenient 
light source than a sodium salt volatilised 
in a Bunsen burner flame. It produces 





* Research Laboratories of the General Electric 
Company, Ltd., Wembley, England. 


uses. The applications include polarimetry, 
saccharimetry, and refractometry. 
Sometimes, however, monochromatic light 
of other wavelengths is required, and occa- 
sionally it is important that this light shall 
be as monochromatic as possible. The most 
common expedient in this case is to start 
with a. line spectrum containing a suitable 
line, which is then separated by means of 
appropriate filters.‘ The line chosen must 








144 





therefore be sufficiently free from neighbours 
to allow of separation by a simple filter 
system. 

To cover the visible and near visible 
spectrum sufficiently well, a series of lamps 
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near companion is a red line with an inten- 
sity only a few per cent of the green com- 
ponent. The red line is usually unimportant 
and can, in any case, easily be filtered out. 
The green line is very close to the wave- 





1. Sedium 


2. Mereury or cadmium or mereury-cadmium 


3. Thallium 4. High intensity hydrogen 


FIG. 3—LABORATORY LAMPS 


is necessary. The design of many of these 
is based on the sodium prototype, and 
details of the standard range of Osram 
laboratory lamps are given in Table I. 
Lamps worthy of special mention are the 
cadmium-mereury, which provides a large 





Fic. 4—EXPERIMENTAL INTERFERENCE MICROSCOPE 


number of conveniently spaced lines cover- 
ing the visible and near ultra-violet regions, 
and the thallium vapour lamp, which was 
recently added to the range. 
THe THALLIUM VaPpouR LAMP AND 
INTERFEROMETRY 

The thallium vapour lamp radiates a 

narrow and intense green line, whose only 


length which has the optimum luminous 
effect upon the eye. This fact, combined 
with its highly monochromatic character, 
makes its light particularly suitable for 
inspection methods depending upon the 
observation of high-order interference 
fringes. If sodium 
light is used, with a 
path difference of 
abouta thousand wave- 
lengths (6x 10mm), 
the fringes become 
invisible because the 
two lines are of nearly 
equal intensity, and 
the maximum of the 
pattern from one line 
of the doublet falls 












Feb. 3, 1950 


very precise grinding and lapping of accy. 
rately spherical, flat, or cylindrical surfaces 
In this process, the interference fring s ar. 
used to “ contour ”’ the surface to be :rued. 
When formed between the surface aid ay 
optical flat, a given fringe maps out « ling 
on which the separation between th: two 
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FiG. 6—CONSTRUCTION OF OSRAM 
LABORATORY LAMP 
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surfaces has a certain constant value— 
and, between adjacent fringes, this separa- 
tion changes by a half wavelength of the 
light used. 

In the case of thallium green radiation, 
the half wavelength is 2-68x10-mm, 
or slightly over 10 micro-inches (the units 
commonly used in these techniques). 

The pattern of fringes between two optical 
flats inclined at a slight angle is a series of 
regularly spaced straight lines. Between a 
perfect sphere and an optical flat, it is a 
series of circles, whose separation is inversely 
proportional to the distance from the centre. 
Between a perfect cylinder and a flat it is 
a series of straight lines, whose separation 
is inversely proportional to the perpendicular 





(left) ““H ” form ; (centre) “ Straight” form; (right) ‘ Guild ” form 


upon the minimum from the other line. 
For such applications the thallium lamp is 
greatly to be preferred. 

These interference effects are far from 
being only of academic interest. Inspection 
methods depending upon the examination 
of interference fringes have an important 
industrial application in the control of the 





FIG. 5—CAPILLARY TUBES FOR LABORATORY USE 


distance to the line of least separation. 
Imperfections in the worked surface show 
up as deviations from regularity in the 
fringes. Essentially, the fringes form a 
very finely graduated scale—the distance 
between graduations being the half wave- 


length of the light used. Interferometers 
making use of this principle are regularly 
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employed for measuring, to an extremely 
high degree of accuracy, the gauge blocks 
ysed in very precise determinations of 
h. 
ae the thallium lamp has been 
applied in the development of an inter- 
ference microscope for the examination of 
surface finish on ground and lapped sur- 
faces in general, and slip gauges in particu- 
lar. With this instrument a more sensitive 
measure Of surface quality can be obtained 
than was possible formerly and surface 
imperfections of the order of 1 to 10 micro- 
inches can be estimated. The principle of 
the instrument is illustrated in Fig. 1. The 
thallium lamp A is mounted in front of a 
condensing lens B behind which is a pin- 
hole stop C and collimating unit D. 
The parallel beam of monochromatic light 
emerging from this falls on two prisms 
E and EH, mounted together, with a 
half-silvered surface on the hypotenuse 
face. The beam is thus divided and passes 
through matched objectives F and F, 
on to the specimen S and an aluminised 
mirror G. The latter is made as perfect 
as possible and forms the reference surface. 

Each beam is reflected and returns along 
its original path through the objectives. 
A superimposed beam Z emerges from the 
prisms and interference takes place within 
this combined beam, which is viewed by the 
telescope system (field lens H and eyepiece 
J). A camera can be incorporated to make 
photographic records of the surface under 
test. 

Fig. 4 shows an experimental interference 
microscope under development at Precision 
Grinding Ltd., Mitcham, Surrey, and Fig. 2 
shows & — photograph of a slip gauge 
surface taken with a camera attachment in 
association with the microscope. The “ V ”- 
shaped deformations of the interference 
bands indicate scratches on the gauge sur- 
face, and the depth of these scratches can 
be estimated by measuring the extent of the 
encroachment of the “V” in one band to- 
wards the adjacent band, remembering that 
the band separation represents some 10 micro- 
inches. 

The appearance and construction of 
“Osram ”’ laboratory lamps are shown in 
Figs. 3 and 6 respectively. The inner 
envelope shown is made of glass or quartz ; 
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reduces the heat loss from the inner com- 
ponent and so allows the temperature of 
the metal deposited therein during manu- 
facture to be raised sufficiently to provide 
an adequate pressure of vapour for the 





FiG. 8-CARBON MONOXIDE SPECTRUM FROM NEGATIVE 


discharge. Different designs of electrodes 
are usually adopted for a.c. and d.c. use. 

Fig. 7 shows some typical spectra found 
to be useful in laboratory work. The yellow, 
green, blue and near-ultra-violet regions are 
amply covered with lines, but choice in the 
orange and red is limited. Since the spectra 
of all the metals are known, it seems at first 
sight that if a new line is required, all that 
is needed is to construct a lamp with the 
appropriate metal as filling. Unfortunately 
there are several difficulties which intervene. 

The chief of these is that most metal 
vapours are highly chemically reactive at 
the operating temperature necessary to 
excite the spectrum. Ordinary glasses may 
be discoloured or rendered brittle. Chemical 
reaction may cause the required metal to 
disappear from the discharge, or to be sub- 
stituted by a constituent from the glass 
(usually sodium) with a complete change in 
the character of the light. In some cases, 
as with sodium, new resistant glasses were 
required; in others, where very high tem- 
peratures were necessary, quartz was 4 
suitable material for the inner envelope. 
At present no transparent material is known 
which will adequately resist the attack of 
lithium vapour. This filling would be par- 
ticularly useful for its strong line in the 
far red and its useful orange component. 


OTHER TYPES OF DiscHARGE TUBE 
The high-voltage capillary tube, the earliest 




















the outer is invariably glass. Except in type of discharge tube, has a long history 
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FiG, 7—-TYPICAL SPECTRA 


the mercury lamp, where a low operating 
temperature is desirable, the space between 
the envelopes, is evacuated. This construc- 
tion, similar to that of a “ Thermos ” flask, 


USEFUL FOR LABORATORY WORK 


of laboratory use. It is essentially similar 
to the Geissler tube introduced some eighty 
years ago and it is therefore interesting to 
observe that it is still being made and used 


145 


in small numbers. Filled with gases at 
reduced pressure, such tubes are required 
to provide different types of spectra for 
instructional purposes. The hydrogen-filled 
tube is particularly important for it gives 





GLOW DISCHARGE LAMP 


the Ha and Hf lines, which are standard 
for the measurement of optical dispersions. 
Examples of the different forms of capillary 
discharge tube still being made are shown 
in Fig. 5. 

Capillary form lamps are usually operated 
from high-voltage transformers and light 





Fic. 9—COMPACT NEGATIVE GLOW 


DISCHARGE LAMP 


is generated in the positive column dis- 
charge. Another type of laboratory lamp 
(Fig. 9) is constructed so that the discharge 
consists only of the negative glow and, in 
some cases, the resulting spectrum differs 
from that of the positive column. Fig. 8 
shows a typical negative glow spectrum, 
carbon monoxide, from one of these lamps. 
A quartz window is provided if the ultra- 
violet portion of the spectrum is required. 
The lamps are operated on d.c. supplies, 
often as low as 200V to 300V. 


ConTINUOUS SPECTRA 


The continuous ultra-violet spectrum 
down to a wavelength below 2000 Angstrom 
units is used in absorption spectroscopy. 
Examination of absorption spectra of organic 
liquids over this range is an important tool 
both in qualitative and quantitative analysis 
and in the determination of the structure 
of an unknown compound. 

A very convenient source of this continuous 
spectrum is the high-intensity hydrogen 
discharge, which has been used for this 
purpose for some twenty years. Many forms 
of the lamp have been described but hitherto 
they have often been made, with some diffi- 
culty, in the laboratory concerned with 
their use. Forced cooling of the lamp in 
operation is usually necessary; a quartz 
envelope or window must be provided, and 
the various types of lamp described have 
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often been er than was desirable, with a 
relatively short life. A simpler, compact 
form of this lamp (shown at 4 in Fig. 3), 
which overcomes many of these defects, has 
recently been developed in the Research 
Laboratories of the General Electric Com- 
pany, Ltd. 


CoNCLUSION 
The demand for the lamps which have 
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been described is inevitably small, and 
considerable development work may be 
necessary in order to perfect a new type. 
Their importance, however, is not to be 
measured in terms of the numbers which 
are produced but rather by the service to 
science and industry which they provide 
and the diversity of laboratory researches 
and industrial measurements which they 
facilitate. 


New Television Equipment at 
Alexandra Palace 


N a recent visit to Alexandra Palace we 

were shown three major additions which 
have recently been made to the technical 
facilities at the television station. The new 
installations comprise a film-dubbing suite 
for the production of newsreels and other films 
by the B.B.C. Film Unit, a “‘ telefilm ” recording 
room, where television programmes are recorded 
on cinematograph film, and a central ‘‘ telecine ”’ 
room, in which these and other films are tele- 
vised for transmission in the programmes. 


Fium-DvussBiInG SUITE 
[Though dubbing suites are no novelty in 
film studios, the one at Alexandra Palace is 
believed to be the first that has been built 
specifically for television film production. 
Dubbing apparatus is essential for reeording 
and re-recording the sound that is to accompany 





PART OF THE FILM 


the pictures. When making a newsreel, for 
exampie, the commentary, music and effects 
must each be recorded on the sound track at 
the right moment, synchronising picture and 
sound. The various sounds are obtained from 
dise and film recordings that have been made 
previously, and also directly from artists and 
commentators speaking in a studio included in 
the suite. To enable the component sounds to 
be pieced together correctly, the “silent ” 
film is projected on a screen which is in view of 
all concerned in the dubbing operation. 

The dubbing suite at Alexandra Palace com- 
prises a dubbing theatre, projection, mixing 
and recording rooms, rewinding room and power 
room. Of these the largest is the dubbing 
theatre, in which the artists and commentators 
make their contributions to the film sound 
track. 

/ Adjoming the dubbing theatre and separated 





from it by a glass panel is the mixing room, 
which contains the mixing desk, where the 
outputs from the dise and film recordings and 
from the microphones in the dubbing theatre 
are controlled while being recorded on the film. 
The mixing desk (shown in the foreground of 
one of our illustrations) is below the glass panel, 
so that the operator gets a clear view of the 
dubbing theatre and of the screen on which the 
picture film is projected. 

Immediately above the mixing room is the 
projection room, containing two projectors for 
35mm films and one for 16mm films, and two 
machines for reproducing sound-on-film record- 
ings. The projectors throw a very brilliant 
picture on the screen so that sufficient light 
can be used in the dubbing theatre for the 
commentators and artists to read their scripts 
easily, without spoiling the clarity of the 





DUBBING SUITE) 


pictures. Next to the mixing room is the 
recording room, containing the machine on 
which the final sound-on-film recording is made. 

In addition to the general dubbing facilities 
described above, the suite is equipped for carry- 
ing out various special operations. These 
functions include the recording of sound in 
synchronism with a film camera operating in 
the dubbing theatre or in one of the studios ; 
post-synchronisation, i.e., the addition of lip- 
synchronised speech to a film shot silent ; the 
copying of discs on to film sound tracks. Finally, 
it is possible to add live sound from the theatre 
to a silent film during transmission by providing 
television monitors in the dubbing theatre and 
also in the mixer room, so that the commentators 
and operators can see the film as it is 
transmitted. 

The arrangements for ensuring precise syn- 
chronism between picture and sound are of 
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some interest. The projectors and sound film 
reproducers in the projection room are driven 
by Selsyn motors fed from a master Se 

generator, and hence ‘keep exactly in step, 
Synchronism between these machines and the 
sound-on-film recording machine is achieved 
by driving the recording machine and the master 
Selsyn generator by synchronous motors sup. 
plied from a motor alternator, the spoed of 
which is electronically controlled and is inde. 
pendent of the frequency of the mains supply, 
The speed can be set remotely from the recording 


TELEFILM RECORDING CAMERA 


room to operate the film machines at either 
twenty-four frames per second, the standard 
speed for cinematograph film, or at twenty-five 
frames per second—the speed used for televising 
films. Once set, the speed remains constant 
within 0-1 per cent without further control, 
even though the mains supply frequency may 
drift as much as 5 per cent. 

One drawback of the sound-on-film system of 
recording is that processing introduces a delay 
of about six hours before the composite sound 
and picture film is ready. In television film 
production especially, a delay of this order is a 
handicap, and a method of reducing it, by the 
introduction of high-grade magnetic film 
recorders, is being considered. In this method 
the negative produced by the camera is cut 
and then televised direct, and simultaneously 
a fully edited sound commentary recorded on 
magnetic film is reproduced synchronously as an 
unmarried print. With the installation of this 
equipment the time taken to produce a newsreel 
will be far less than the best hitherto attained. 
In the meantime, a non-synchronous magnetic 
tape recorder has been installed, which records 
in parallel with the sound-on-film machine 
and makes possible an immediate playback for 


checking purposes only. 
TELEFILM RECORDING 


By making a film recording of television 
broadcasts of ceremonial occasions and sporting 
events, it is possible to repeat the original broad- 
cast as and when required. Thetelefilm recording 
installation consists of duplicate recording 
cameras facing a pair of picture monitors 
op which is displayed the television programme 
during the original broadcast. The cameras 
differ from the conventional motion picture 
camera in that there is no shutter and the film 
is drawn through continuously instead of inter- 
mittently. They incorporate a series of mirrors 
mounted with varying degrees of tilt on a 
rotating drum. As the drum rotates in syn- 
chronism with the film, the varying tilt of the 
mirrors makes the reflected image of the tele- 
vision picture follow the film in its downward 
progress through the gate, thus keeping the 
image stationary relative to the film. In this 
way a succession of television images is formed 
on the film as it passes through the gate, the 
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brilliance of each image rising from zero at 
the top of the gate, then increasing to a constant 


‘intensity over the central part of the gate, 


and finally fading out to zero on reaching the 
pottom of the gate. With this arrangement 
exposure takes place continuously, and each 
television picture, consisting of two interlaced 
frame scans, is fully recorded on one frame of 
the film. Furthermore, the system dispenses 
with the need for the very high film accelera- 
tions that are usual in systems employing 
intermittent film motion. The normal recording 
rato is twenty-five frames per second, and as 
this is only a slight departure from the standard 
cnematograph rate of twenty-four pictures 

second, the films can be used directly in 
standard cinema projectors. 

The picture monitors have 12in tubes giving 
a white fluorescence. A special device effec- 
tively eliminates the line structure of the image 
recorded on the film, so that no interference 
patterns result when the film is subsequently 
scanned for transmission. The method adopted 
is to deflect the scanning spot with a sine-wave 
displacement in the vertical direction, the 
deflecting frequency (of the order of 10 Mc/s) 
being several times higher than the maximum 
detail frequency of the television system. The 
deflection amplitude is variable, and it is found 
in practice that when it is correctly adjusted 
the line structure is barely perceptible on the 


The sound component of the programme is 
recorded, with the pictures, on the film. 
Variable-density recording is being used at 
present, but a change to the variable-area 
system will be made later, in order to take 
advantage of the greater latitude in processing 
that this system permits. 

A general view of the telefilm recording camera 
isreproduced on page 146. The large cylindrical 
casing on the left houses the mirror drum which 
reflects the monitored screen image, through a 
suitable optical system, on to the film as it 

through the gate. Apart from these 
details and the fact that the film is advanced 
continuously instead of intermittently, the 
camera itself is of conventional design. Camera 
speed is adjusted by the lever, on the right, 
which controls a variable friction clutch inter- 
posed in the motor drive. The small cylinder 
mounted to the left of the :nirror drum incor- 
porates a stroboscopic device for ensuring 
precise synchronism of the film and mirror 
drum. 


CENTRAL TELECINE Room 


The installation at present consists of two 
film scanners made by Electrical and Musical 
Industries, Ltd., and a temporary machine 
made by Cinema-Television, Ltd., which will 
shortly be replaced by two permanent machines 
of the same make. 

The method of televising the film is broadly 

the same in both makes of scanner. The prin- 
cipal components are a projection cathode-ray 
tube, an optical system, a film projector and a 
photo-multiplier tube. A ing pattern, 
with an aspect ratio (width/height) of 5: 2, 
is traced on the fluorescent screen of the cathode- 
tay tube by its electron beam, and two i 
of this pattern are projected by the optical 
system upon the moving film passing through 
on the gate of the projector. 
_ The film runs continuously through the pro- 
jector at a speed equivalent to twenty-five 
frames per second, and each film frame is 
exposed for one-fiftieth of a second first to one 
scanning image and then to the other, by the 
action of a rotating shutter. The light that 
passes through the film is focused on a photo- 
multiplier tube, which generates the picture 
signal, the signals corresponding to the exposure 
of each frame to the two scanning images being 
combined to give an interlaced signal. Though 
the aspect ratio of the scanning pattern on the 
face of the cathode-ray tube is 5:2, this is 
Increased to an effective ratio of 5:4 by the 
motion of the film. 

It is claimed that the new machines give 
much better television pictures from film than 
have previously been possible. In particular, the 
definition and tonal gradation are much 
Improved and the quality of the pictures is 
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much less affected by the density of the film 
stock. 


Lime Grove TELEVISION StupIO CENTRE 


After seeing the new equipment at Alexandra 
Palace we visited the group of film studio build- 
ings at Lime Grove, Shepherds Bush, which 
were recently acquired from the J. Arthur Rank 
Organisation, for conversion into television 
studios. In addition to viewing rooms, a film- 
dubbing suite and the usual complement of 
dressing rooms and offices, &c., the accommoda- 
tion in the Lime Grove buildings includes five 
studios with a combined floor space of 28,100 
square feet. The largest of the five (studio F) 
has. a floor area of 9600 square feet, which is 
double the combined area of the two existing 
studios at Alexandra Palace. Programmes 
produced in the Lime Grove studios will be fed 
by coaxial television cable to Alexandra Palace. 

The studios are already acoustically treated 
and have lighting galleries, scene hoists, &c., 
but it will be necessary to construct studio 
control cubicles and to equip them, as also the 
studios themselves, with the apparatus special 
to television. It may also be necessary to make 
extensive changes in the ventilation system 
because of the heat generated by the lighting 
equipment, and because of the much longer 
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times during which the studios will be in 
use continuously for television productions as 
compared with film productions. 

Conversion and re-equipment of the studios 
will be carried out in stages. The first conver- 
sion to be undertaken will be that of studio D 
(5400 square feet), which it is hoped to bring 
into service in the late spring of this year. 
This studio will be used, in the main, for tele- 
vision Children’s Hour and will be equipped with 
C.P.S.-Emitron cameras and control apparatus 
which will be diverted from Outside Broadcast 
work for this purpose. The studio will have 
three camera channels, one film scanning 
channel, and a reserve channel. 

Studio G (5650 square feet) will next be 
equipped, and it is hoped that this will be ready 
for service in the latter part of 1951. This 
operation will require entirely new cameras 
and apparatus which will be provided roughly 
to the same scale as in studio A at Alexandra 
Palace. 

The third stage has not yet been plenned in 
any detail. This will be a much larger operation, 
involving the equipping of further studios and 
the provision of areas and apparatus necessary 
for central control and programme presentation, 
together with the transfer of apparatus for 
film scanning and telefilm recording from 
Alexandra Palace. 


Buses with Under-Floor Engines 


No. Il—(Continued from page 116, January 27th) 


A.E.C. “ Recat”’ Mark IV 

the latest passenger model to be offered to 
home and overseas operators by A.E.C., 
Ltd.—the “‘ Regal”” Mark IV single-deck bus 
or coach chassis—similar lines of reasoning 
to those set forth in our articles in last week’s 
issue have resulted in an under-floor position 
for the engine. The frame design, though suit- 


units to prevent excessive rolling on bends. 
The under-floor position of the engine makes a 
further contribution to the reduction of noise 
within the passenger saloon, whilst a resilient 
engine mounting reduces the transmission of 
vibration. 

In comparison with the forward-control 
chassis, accessibility and serviceability have 





** REGAL’’ MARK IV 40-SEAT BUS FOR OVERSEAS 


able for the mounting of a conventional body 
on cross bearers, also anticipates the use of an 
“integral” stressed-skin body, mounted on 
outriggers at the road spring supporting points, 
and independent of frame deflection. It there- 
fore gives the operator a wide choice of body 
makes and designs. 

Though the majority of the working parts 
in the engine, transmission and axles are inter- 
changeable with those in the now well-known 
“* Regal’? Mark III chassis (of conventional 
forward control type), the enginé itself, a 9-6 
litre, six-cylinder unit, is largely redesigned ; 
there is pilot injection equipment, which has 
reduced engine noise by the almost complete 
elimination of diesel knock, and progress is 
shown towards increased comfort by the adop- 
tion of softer springing combined with stabiliser 


been greatly. improved by mounting the engine 
off-centre, giving ready access to the injectors, 
timing and other auxiliaries, which are arranged 
immediately behind a hinged valance in the 
body side. The makers inform us that in a 
demonstration of accessibility two mechanics 
succeeded in removing an engine in thirteen 
minutes ; refitting it in twenty-four minutes ; 
removing a fuel pump in three and a half 
minutes; and removing the injectors in five 
minutes. 


GENERAL DESCRIPTION 


The general appearance of one of the overseas 
models is shown by our illustration of a forty- 
seat, single-deck Park Royal body mounted on 
the ‘‘ Regal’ Mark IV chassis, with left-hand 
controls ; other illustrations show the overseas 
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model chassis. For home operation, the vehicle 
has a wheelbase of 15ft 8in, for a body 7ft 6in 
wide and 27ft 6in long. Overseas models are 
available with either right-hand or left-hand 
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tively, to give a maximum output of 125 b.h.p. 
at 1800 r.p.m., the governed speed. Maximum 
torque is 4301lb-ft at 1000 r.p.m., and the 
maximum brake mean effective pressure is 
110 lb per square inch. 

The engine has a 
dry sump of about 5} 
gallons capacity, with 
gear-type scavenge and 
pressure oil pumps, 
driven through helical 
gearing from the front 
of the crankshaft. The 
pressure pump draws oil 
through a strainer in 


CHASSIS OF OVERSEAS MODEL ‘** REGAL’’ MARK IV 


control, and with a wheelbase of 17ft 6in, for 
bodies up to 8ft wide, and of greater overall 
length than is permitted in this country. 


9-6 LrrrE HoriIzonTAL ENGINE 


The engine arrangement is shown by a cross- 
sectional drawing reproduced herewith; it 
is notable for an entirely new lubrication system, 
with a dry sump, and for the integral crankcase 
and cylinder block. The bore and stroke of 








the rear well of the sump, whilst the scavenge 
pump returns oil from the lowest point in the 
engine casing into the engine sump. An elec- 
trically operated oil pressure indicator light 
gives warning of loss of pressure to the driver 
on his instrument panel. 

{By splitting the engine casing vertically at 
the crankshaft centre line two main parts are 
produced, an integral crankcase and cylinder 
block, and a crankcase extension and sump 





























the six cylinders is 120mm and 142mm, respec- bolted to it. Generally the engine running 
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gear follows standard A.E.C. practice, a forged 
alloy steel crankshaft being carried on seven 
bearings of large dimensions, no less than 33in 
in diameter for the main bearings and 3in fo; 
the connecting-rod big-end bearings. Ag jx 
usual, white metal is used for the top-half main 
bearings, and lead-bronze for the bottom-half 
main bearings and for the big-ends. 

A centrifugal water pump, with a rubber and 
carbon gland, is mounted at the front of the 
engine. The cooling circuit incorporates a 
by-pass thermostat and a water header tank, 
to ensure an ample water supply and to agt 
as a steam separator. A single-cylinder gir 
compressor, with a water-cooled head, shown 





Bus 


in our drawing, supplies air for operating the 
brakes and change-speed mechanism. It is 
driven from an eccentric on the crankshaft, 
and is built in as part of the engine. 

As already mentioned, the fuel injection 
equipment gives ‘pilot ’’ injection, much 
reducing diesel knock. The system used is 
that developed by A.E.C., Ltd., in connection 
with C.A.V., Ltd., by whom it is manufactured 
under licence from the Atias Company in 
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familiar with this development, which was fully 
described and discussed in articles in our issue 
of April 8, 1949. The system entails the use of 
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a pre-selective epicyclic unit, which gives four 
forward speeds and reverse. Operation of 
the gear shift is pneumatic, by an air air pressure 
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For the rear axle an underslung worm gear 
is used, with a choice of three ratios. Tapered 
rolier bearings carrying the worm wheel and 





ENGINE LIFTING DEVICE 


a special injection pump cam profile, pump 
delivery valve, and nozzle, to give injection 
in two stages, with consequent reduction in 
knock. 

The fuel injection pump is mounted across 
the front of the engine, and is driven by a 
spiral bevel gear from the front of the crank- 
shaft. As is now the A.E.C. practice, a flywheel 
is included in the injection pump coupling, 
tosmooth the impulses due to injection pressures 
and so relieve the pump drive and governor 
from torsional stresses. 

Flexible mountings for the engine are of 
A.E.C.-Metalastik design. The front mounting 
bracket is bolted to the chassis frame side 
member and supports the engine through a 
large-diameter bonded rubber-and-metal bush. 
At the rear there is a large-diameter cross 
tube bolted to a bracket on the chassis frame 
side member at one end and supported at the 
other by a swinging link which is rubber 
bushed at the top and bottom. This cross tube 
carries @ V-shaped mounting of bonded rubber 
and metal in which the rear end of the engine is 
housed. For torsional oscillation at idling 
speeds the rubber is in shear; fore and aft 
movement is restrained by a link mechanism 
incorporating rubber bushes; and engine torque 
reaction is absorbed by rubber buffers. 

Before closing this brief description of the 
engine, reference must be made to the engine 
lifting device, clearly shown in our illustrations. 
It is in principle a chain and roller hoist built 
into the vehicle and operated, as shown, by 
the wheel-nut brace carried in the tool kit. 
The engine, when freed of its mountings and 
other connections with the chassis, can easily 
be lowered to the ground, as it is balanced 
about a lifting eye which is connected to the 
hoisting gear. Another illustration shows the 
disconnected engine lowered on to a trolley, 
preparatory to its removal. 


RADIATOR AND FAN 


One of our illustrations shows clearly the 
position of the radiator, which is resiliently 
mounted beneath the floor on brackets bolted 
to the frame side members. Fitted to the rear 
of the radiator is a shroud giving a minimum 
clearance to the fan, driven from the engine 
by a cardan shaft. Particular care has been 
taken to obtain a highly efficient lay-out. 
The fan has eight blades, and the shroud incor- 
porates guide vanes to direct the air through 
the radiator tube block, and to prevent swirl. 


OTHER COMPONENTS 


Power from the engine is transmitted through 
a fluid flywheel, the design of which has recently 
been improved to permit more freedom at 
idling speeds and less slip at working speeds ; 
it is claimed that there is a corresponding 
Improvement in fuel consumption. As is usual 
with A.E.C. passenger vehicles, the gearbox is 
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cylinder within the gearbox loading the bus-bar 
for contracting the verious brake bands and 
actuating the top-speed clutch. The actual 
gear change is made by depressing the change- 
speed pedal, thus admitting air to the cylinder. 
The arrangement is much the same as on the 
“ RT ” type of London bus, giving very light 
pedal pressure, with finger-tip contro] for pre- 
selection of the gears. 

Air is also used for the brakes, at 80 1b per 
square inch maximum pressure. The foot brake 
works on all four wheels, in 15}in diameter 
drums, which have been increased in thickness 
and have been given deep, wide flanges, to 
prevent distortion and to reduce lost motion. 
The brake shoes are fitted with rollers in place 
of the conventional cam plates, which, in con- 
junction with S-shaped cams and worm-and- 
wheel adjusters, permit the jin linings to be 
completely worn without the need for packing 
pieces. The normal coiled brake shoe hold-off 
spring has been replaced by a design of plate 
leaf spring of horseshoe shape. 


differential gear have been increased in size 
by the elimination of screwed adjustable hous- 
ings. Shim adjustment is now provided, with 
an afrangement which makes it possible to 
remove and fit shims without removing the 
differential unit from its casing, a necessity 
which has in the past prejudiced the use of 
shim adjustment. The worm wheel is pressed 
on to a multi-toothed register on the differential 
casing, thus providing a positive drive and 
relieving the securing bolts from the driving 
torque shear load. 

Improvements have also been made in the 
steering and suspension. An increase in the 
castor angle has resulted in an improved self- 
centring effect, whilst improved riding qualities 
have been obtained by the use of high-deflection 
leaf springs, both front and rear. The springs 
are 62in long and have full-load deflections of 
5}in at the front and 6in at the rear. Roll when 
rounding corners is reduced by the firm’s 
design of stabiliser, which we have described 
before in these columns. 


Jubilee of the National Physical 
Laboratory 


O mark the jubilee of the National Physical 

Laboratory an exhibition, illustrating the 
development of the Laboratory during the 
past fifty years, was on view at the Royal 
Society, Burlington House, London, W.1, 
on Monday, Jan 30th. The exhibits consisted 
of instruments, apparatus, models and photo- 
graphs exemplifying the work and history of 
each division from its early days to the present. 


THE ORIGIN OF THE N.P.L. 


The need for a national physical laboratory 
was first expressed by Sir Oliver Lodge in his 
presidential address to Section “A” of the 
British Association at Cardiff, in 1891. Speak- 
ing of the work being done at the Physikalisch- 
Technische Reichsanstalt, Sir Oliver drew 
attention to the useful service that a similar 
organisation could give to industry in this 
country. 

In 1895, Sir Douglas Galton, who was then 
President, again drew attention to the advan- 
tages of a national laboratory and, after dis- 
cussions between representatives of the various 
learned societies and the Government, a com- 
mittee with Lord Lister as chairman, was 
appointed to investigate the question. 

This committee reported on July 6, 1898, 
that a public institution should be founded 
for standardising and verifying instruments, 
for testing materials, and for the determina- 
tion of physical constants. It also advised 


that a laboratory be formed by extending the 
Kew Observatory, and that the Royal Society 
should control the new organisation. The 
Royal Society was invited to nominate a 
governing body, on which commercial interests 
should be represented, the choice of the mem- 
bers not being confined to Fellows of the 
Society. 

The first executive committee for the 
National Physical Laboratory was appointed 
at the Royal Society Council meeting, held on 
May 4, 1899. In the meantime, the Govern- 
ment had offered an annual grant of £4000 
and also a grant of not exceeding £12,000 
towards the erection of suitable buildings. A 
scheme of organisation was agreed upon between 
the Royal Society and the Treasury, and Dr. 
(later Sir Richard) Glazebrook was appointed 
Director. 

Dr. Glazebrook took up his duties at Kew 
Observatory on January 1, 1900, and during 
that year visited the Physikalisch-Technische 
Reichsanstalt and the 1900 exhibition in Paris 
to select apparatus. Plans were prepared for 
new laboratories at Kew, but there was strong 
opposition to this proposal and later that year 
Bushy House, an old Royal residence and the 
home of the Ranger of Bushy Park, was offered 
by the Government as an alternative for the 
new laboratory. The executive committee 
advised the Royal Society that a reasonably 
satisfactory National Physical Laboratory 
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could be provided on this alternative site. 
The reconstruction of Bushy House and ihe 
building of an engineering laboratory were 
started on March 19, 1902. 

OPENING OF THE NEw LABORATORY 

His Royal Highness, the Prince of Wales, 
later King George V, officially opened the 
building of the new laboratory and in the 
course of his address said :— 

“TF believe that in the National Physical 
Laboratory we have the first instance of the 
State taking part in scientific research. The 
object of the scheme is, I understand, to bring 
scientific knowledge to bear practically upon 
our everyday industrial and commercial life, 
to break down the barrier between theory and 
practice, to effect a union between science 
and commerce... The nation is beginning to 
recognise that if its commercial supremacy is 
to be maintained, greater facilities must be 
given for furthering the application of science 
to commerce and industry.” 

The original work of the N.P.L. included the 
testing of various instruments and thermo- 
meters, the study of strength of materials and 
wind pressures on structures in the Engineer- 
ing Division, and work for the Alloys Research 
Committee of the Institution of Mechanical 
Engineers in the Physics Division. 

In 1903 a chemical analysis section was 
added to the metallurgicel work and a year or 
so later serious consideration was being given 
to provision of new laboratories for metallur- 
gical chemistry, metrology and an addition to 
the existing engineering laboratory. . 

A new building for electrotechnics was 
opened in 1906 and in the same year the Govern- 
ment appointed a small committee to inquire 
into the nature of the test work that the 
N.P.L. should undertake. The committee 
reported in 1907 that the work should include 
the standardisation and verification of instru- 
ments and also under proper restrictions, the 
testing of materials. It barred the N.P.L. as 
a general rule from contractual testing, i.e., 
ordinary testing of materials to ascertain 
whether their quality is up to contract standard. 

In 1908 Sir Alfred Yarrow offered £20,000 
towards the cost of erecting a ship-testing tank 
and work on this was begun in 1909 and an 
advisory tank committee set up. Dr. G. §. 
Baker was appointed superintendent of the 
Ship Division in 1910. Since its opering by 
Lord Rayleigh, in 1911, the ship tank has 
been extensively used for model tests to deter- 
mine hull resistance and propulsive efficiency, 
and for general hydrodynamic research on 
ship design. 

Start oF AERONAUTICS RESEARCH 


In 1909 the Government set up an advisory 
committee for aeronautics and asked the N.P.L. 
to undertake work on the subject. To deal 
with this a separate section of the Engineering 
Division was created and a whirling arm and a 
4ft wind tunnel provided. 

In 1910 a gift of £10,000 by Sir Julius Wernher 
enabled a start to be made on a new building 
for metallurgy. In the same year the meteoro- 
logical work taken over with the Kew Obser- 
vatory in 1900 was transferred, along with the 
Kew and Eskdalemuir Observatories, to the 
Meteorological Office. 

Tests on road materials were started in the 
Engineering Division in 1911 and two years 
later work on radiology was started with the 
acquisition of the national radium standard in 
1913. 

_ During the first World War a great expansion 
took place, particularly in the Metrology and 
Engineering Divisions. In the latter there was 
a large increase in aeronautics research, 
resulting in the building of several new wind 
tunnels and ultimately the setting-up of a 
separate Aerodynamics Division in 1917. 


THe DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH 

In April, 1918, the newly-formed Depart- 
ment of Scientific and Industrial Research took 
over financial responsibility for the work of 
the laboratory, the Royal Society continuing 
to control the scientific work. In 1918 also, 
new divisions for Electricity and Metrology 
were created. 
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Originally part of the Physics Division, the 
Electricity Division, under its first super- 
intendent, Dr. F. E. Smith, took over the func- 
tions of research work concerned mainly with 
the maintenance of electrical standards and 
measurements and photometry. A section of 
the Electricity Division concerned with radio 
research was created in 1923, and the following 
year work on the high voltage laboratory was 
started. It was completed and equipped in 
1928. 

By 1931 the N.P.L. had acquired the exist- 
ing large Physics building and the compressed 
air tunnel. In 1932 a new tank was added to 
the equipment of the Ship Division and Sir 
James Lithgow made a gift of £5000 towards 
the cost of a tunnel for cavitation research. 

In the following year a separate division for 
radio research was formed, with Dr. R. A. 
Watson-Watt as superintendent, and the 
Slough Laboratory was taken over. In that 
year also the Road Research Laboratory at 
Harmondsworth was transferred from the 
Ministry of Transport to D.8.I.R., and the 
research on road materials carried on pre- 
viously in the Engineering Division was trans- 
ferred there. 

In 1934 a second open jet tunnel and the high- 
speed tunnel were built and the cavitation 
tunnel for Ship Division was completed. A 
separate division for light, including optics 
and photometry, was created in 1940, 


War Work at THE N.P.L. 


During the war period the N.P.L. played 
its full part in the national effort and the work 
carried out in various divisions included the 
investigation of various methods of bomb dis- 
posal, work on Mulberry Harbour, the building 
of midget submarines, various aspects of gun 
design and the development of suitable steels 
for armour plate, the testing of production 
gauges and the development of radio-sonde. 
The work of some divisions, notably Aero- 
dynamics, did not have any immediate effect 
on the war effort but was responsible for many 
of the increases in efficiency and effectiveness 
of later war weapons. Much vital work, 
including testing of models of V2 rockets before 
their actual arrival in this country, was carried 
out in the supersonic tunnel in the Engineer- 
ing Division, which was for a large part of the 
war the only tunnel of this type available to 
any of the Allied Nations. 
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In 1945 the N.P.L. set up a separate division 
for mathematical work and it immediately 
embarked on building aa automatic computin, 
engine with wide applications and working gt 
extremely high speeds. This development jig 
not yet complete, but it is hoped that tho firs, 
small-scale prototype will soon be in operation 

Towards the end of the war the N.P.L,, ra 
order to provide some continuity of research 
in hydraulics in this country, set up a new 
section for the study of loose boundary hydray. 
lics in the Engineering Division. A station of 
the D.S.I-R. for hydraulies research has r cently 
been set up and this work has been transferreq 
to it. 


Post-War DEVELOPMENTS 


The importance of mechanical engineering 
research to the industrial life of this c: muntry 
necessitates a large increase in the rosearch 
work carried out in this field and a new Mecha. 
nical Engineering Research Organisation has 
been formed with its principal laboratories at 
East Kilbride, near Glasgow. Eventually 
most of the work of the Engineering Division 
and some of the work of Metrology will be 
transferred to this organisation. 

Recent developments at the N.P.L. include 
the addition of the control mechanisms section 
to the Metrology Division in 1947 and the 
setting-up of an electronics section to deal with 
the building of the A.C.E. and with the activi. 
ties of the Interdepartmental Paael on Auto. 
matic Control Techniques. 

On January 1, 1949, some of the routine 
test work was transferred to a separate Test 
House and it is the present aim of the labora. 
tory to provide a wider range of test facilities 
by persuading industry, where appropriate, 
to undertake its own testing by comparing its 
products with standard samples tested at the 
N.P.L. 

Since its opening in 1900 the National Phy. 
sical Laboratory has had five directors. The 
first, Sir Richard Glazebrook, retired in 1919, 
when he was succeeded by Sir Joseph Petavel. 
At the end of March, 1936, Sir Joseph died 
while still in office. Dr. W. L. Bragg was 
appointed director in 1937 and in December, 
1938, he was succeeded by Sir Charles Darwin. 
In August, 1949, Sir Charles Darwin retired 
and is now succeeded as Director of the Labo- 
ratory by Dr. E. C. Bullard, recently Professor 
of Physics at Toronto University. 


Sabi-Lundi Development, Southern 
Rhodesia 


HE final report on a proposed scheme for 

the economic development of a large area of 
land in the catchments of the Sabi and Lundi 
Rivers has recently been completed by Sir 
Alexander Gibb and Partners, for the Govern- 
ment of Southern Rhodesia. For more than 
two years the consultants have been studying 
the natural resources of the Sabi-Lundi area, 
which it is considered can in due course play 
an important part in the economy of Southern 
Rhodesia. It contains valuable mineral depo- 
sits and large tracts of country the ultimate 
possibilities of which for agriculture are very 
great. 

The two rivers have a combined catchment 
area, of approximately 32,370 square miles, or 
nearly a quarter of the total area of the colony. 
The ‘present scheme is principally concerned 
with the development of that portion of the 
basin lying below the 2000ft contour, and has 
been considered broadly under the two heads 
of agriculture and minerals. It is based upon 
the provision of irrigation works, and also 
includes the generation of hydro-electric power, 
improvement of communications and exploi- 
tation of minerels, including coal, iron and 
limestone. The consultants’ various reports 
to the Southern Rhodesian Government have 
included studies of the geology and minerals 
of the area by Sir Lewis Fermor and on agri- 
culture by Sir William Gavin. Various other 


authorities, including Government  depart- 
ments, have also contributed to the work. 

The area is said to be suitable for permanent 
settlement by both Europeans and Africans 
(the climate bears a marked resemblance to 
that of Brisbane, Australia) if proper attention 
is paid to the provision of adequate living 
accommodation. Thus the resident population 
should be grouped into settlements to facilitate 
the provision of health services and water 
supplies. 

The two potentially dangerous diseases in 
the locality are malaria and bilharzia. The 
report states that an irrigation scheme need 
not increase the prevalance of malaria, and it 
should also be possible to keep bilharzia under 
control. As an example, the Tennessee Valley 
Authority scheme is cited, where an incidence 
of malaria of some 30 per cent in the local 
inhabitants at the commencement of the pro- 
ject has been reduced to less than 0-2 per 
cent by close co-operation between the medical 
officer and the engineer. Provided that the 
importance of bilharzia is accepted by all 
concerned and active control measures are 
instituted from the inception of the scheme, 
the report adds, medical opinion takes the 
view that a solution will be found, although 
ways and means of providing effective control 
cannot yet be prescribed. 

With regard to the execution of the scheme, 
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the consultants envisage a sound and orderly 
beginning on @ small scale, with subsequent 
expansion in accordance with experience 
ined, and at a rate commensurate with con- 
ditions currently ruling. Thus the scheme has 
peon divided into a short term or immediate 
plan, followed by the major long term develop- 
ment. A pilot scheme would first be started 
together with a continuation of investigation, 
preparation of surveys and maps, and intensive 
gil conservation in areas which may become 
the collecting grounds for storage reservoirs. 
During the early stages it is proposed to 
establish en agricultural experimental station 
on the left bank of the Sabi, below the Tan- 
ganda River, and to develop a pilot project 
in the same area to bring 16,000 acres of Crown 
land and 8000 acres of Native Reserve under 
irrigation, at an estimated cost of £1 million. 
At the same time an extension of Triangle 
Estate (see map) to allow of the cultivation 
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Goba Hills, when constructed, could operate 
in conjunction with Condo dam, in such a 
manner as to compensate for the seasonal 
variations at Condo, and so produce a@ con- 
tinuous output from the three stations of 
26,000kW or 228. million units per annum. 
This figure may be compared with 250 million 
units, which is the approximate number of 
units sold by the Electricity Supply Commission 
and the major municipalities in Southern 
Rhodesia during 1946/47. Taken together, 
the three stations would provide an extremely 
flexible system and as a basis for preliminary 
estimates, the installed capacities of the three 
stations is estimated at three 7000kW sets 
for Condo, three 4000kW sets for Wye Valley, 
and four 4000kW sets for Goba Hills. 

Three alternative canalisation schemes are 
being considered for detailed investigation for 
the major irrigation scheme, in conjunction 
with the dam at Condo. The first of these 
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SABI-LUNDI DEVELOPMENT 


under irrigation of 18,000 acres of sugar cane 
is included in the short-term plan. This exten- 
sion will require a dam and sto reservoir 
at Kyle and will cost about £1-3 million. 
Kyle dam would be about 150ft in height and 
would store abéut 300,000 acre feet of water. 
Generating plant with an installed capacity of 
1000kW or 2000kW would be installed, the power 
being consumed for pumping, in connection 
with the irrigation works, and also perhaps 
around Fort Victoria. 

The major development will not be finally 
detailed until ample experience has been 
gained from the pilot scheme. The key to this 
main development is the construction of a 
large dam at Condo on the Sabi, near its 
junction with the Macheke. The reservoir, 
operated in conjunction with the natural dis- 
charge of the remaining rivers of the catch- 
ment, will provide sufficient water to carry 
over, years of drought and to irrigate between 
three and four-hundred thousand acres annually. 

Condo dam will be about 210ft high and 
about 600ft wide at river-bed level; it will 
store about one million acre feet of water. 
Further proposed works upstream, known as 
the Wye Valley Project, will have a regulating 
effect on the upper Ruzawi catchment, and so 
make possible the generation of power. Dams 
and power stations at both Wye Valley and 





consists of a high level canal on the Sabi 
right bank, with an intake six miles above its 
confluence with the Odzi, necessitating a 
feeder canal across the Maranka Reserve to 
bring the waters of the Odzi into the system. 
The second scheme involves a low-level canal 
on the Sabi right bank, taking off from a 
barrage to be built across the river just below 
the confluence of the Devuli. A further low- 
level canal on the left bank, in conjunction 
with the barrage, comprises the third scheme. 
The barrage would be about 3000ft long and 
designed to pass a flood of the order of 150,000 
cusecs ; it would consist of a low-gravity weir 
3ft high, founded on a mass concrete floor with 
upstream and downstream steel sheet-pile 
cut-offs. The intake structure itself would 
have nine 20ft span bottom-hinged gates, 
together with a sand trap just upstream of the 
main regulator. A similar but smaller intake 
structure would be used for the pilot project. 
Various preliminary estimates indicate that 
the overall cost of the major scheme, including 
communications and the provision of such 
amenities as hospitals and schools, will be of 
the order of £20 million, plus the working 
capital required for actual farming operations. 
It is hoped that the developments planned for 
the Sabi-Lundi area will greatly improve the 
economic condition of Southern Rhodesia. 
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River Boards 

It will be recalled that the River Boards 
Act, 1948, requires the Minister of Health and 
the Minister of Agriculture and Fisheries to 
define, as soon as practicable, River Board Areas 
to cover the whole of England and Wales— 
excepting the Thames and Lee Catchment 
Areas and London—and to establish River 
Boards for such areas. These River Boards will 
take over the functions of Catchment Boards 
and Fishery Boards and the pollution pre- 
vention activities of local authorities. Certain 
other functions, including responsibilities for 
water conservation, are also conferred on them 
by the Act. The Act itself entails a number of 
preliminary stages before the areas are finally 
defined and before the Boards are set up : first, 
consultations with the various interests con- 
cerned, then the deposit of Orders in draft, and a 
period for making objections. This procedure 
has been designed to ensure that the areas are 
the best that can be devised and that the Boards 
are established on a sound and lasting basis. 
The first twelve months after the passing of the 
Act were occupied in extensive consultations, 
through the River Board Areas Consultative 
Committee, with Councils of counties and 
county boroughs, Catchment Boards, Fishery 
Boards and other authorities, on appropriate 
boundaries for the new River Board Areas. On 
May 19, 1949, the Minister of Agriculture 
announced seventeen proposed areas, and draft 
Orders and maps in respect of all of them had 
been prepared and placed on deposit by the 
middle of August. Thirteen further proposed 
areas covering the remainder of England and 
Wales were announced in October last, and 
draft Orders and maps in respect of them will be 
deposited shortly. Objections were made to 
certain of the areas included in the first group 
of seventeen draft Orders, but ten Orders 
defining River Board Areas were issued last 
autumn. Following further consultations, draft 
Orders constituting River Boards for nine of 
these areas were deposited in the middle of 
November and eight of the Orders have already 
become operative. The eight River Boards 
concerned will be responsible for the following 
areas, covering in all about 10,000,000 acres:— 
Severn, Yorkshire Ouse, Hull and East York- 
shire, Kent, Somerset, Bristol Avon, Avon and 
Dorset and the Isle of Wight. The Ministries of 
Health and Agriculture state that the Boards 
will hold their first meetirgs during the next 
few weeks, and that they will take up their new 
duties on April Ist, which has been fixed as the 
“‘ appointed day ” for the transfer of functions 
from the Catchment Boards, Fishery Boards 
and local authorities in their areas. 


———_>—--_— 


SCHOLARSHIPS FOR BUILDING APPRENTICES.— 
The Ministry of Works announces that applica- 
tions are now invited for the Welfare Fund Scholar- 
ships of the Building Apprenticeship and Training 
Council, which will be tenable for three years at 
a university or technical college offering a degree or 
higher diploma course in building science. Candi- 
dates for university courses must be at least 
seventeen years old or sixteen for diploma courses 
on April 1, 1950. Application must be made 
through and supported by the recommendation 
of the principal or head teacher of the educational 
institution at which the candidate is attending or 
has attended. In making his recommendation the 
principal or head teacher will take into account 
personal character, conduct, keenness, progress and 
efficiency in class studies and in practical work, and 
include an expression of opinion as to personality 
and mental capacity to benefit from a scholarship, 
The form of recommendation (A.W.15) will be 
forwarded to the local Joint Apprenticeship Com- 
mittee for comments. In the case of part-time 
building students or ex-students, the form will also 
be sent to the employer, so that he can add his 
observations. The closing date for receipt of 
recommendations is April Ist. Written examina- 
tions will be held on April 25th and 26th in London 
and provincial centres, on knowledge of the build- 
ing industry, general knowledge, English and prac- 
tical mathematics. From the written papers, 
selected candidates will be called to London for 
interview on May 25th. Notes for the guidance of 
principals and head teachers nominating candidates, 
forms of recommendation, and leaflets setting out 
the arrangements fully, may be obtained from the 
Secretary, Building Apprenticeship and Training 
Council, Lambeth Bridge House, London, 8.E.1. | 
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AGRICULTURAL MACHINERY TRIALS 


JUsT over a year ago, the Council of the 
Royal Agricultural Society of England 
announced its decision to organise a com- 
petition for British machines designed to 
save labour in the collection of forage crops 
for conservation. Prizes, to the value of 
£3000, with gold and silver medals, would be 
awarded, it was stated, in three classes 
covering machines for dealing with hay or 
straw and with green crops for silage or grass 
drying, already in or ready for production, 
and prototype machines of the same nature 
which might need some further development. 
Last week, the secretary of the R.A.S.E., 
Mr. Alec Hobson, and the consulting engi- 
neer, Mr. 8. J. Wright, were able to report the 
progress made to date with the competition. 
No less than forty-one entries have been 
received, a number which includes ten self- 
tying pick-up balers and three complete 
forage harvesters, as well as a variety of 
other implements for the handling and load- 
ing of green crops and hay. The enthusiasm 
with which the competition is being received 
is yet another sign of the British agricultural 
machinery industry’s readiness to provide 
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the best implements that can be devised for 
every new aspect of modern farming practice. 
The competition will be decided by working 
trials over a range of field conditions. The 
intention is to try out, in June and Sep- 
tember, the machines already in production, 
and to test the prototypes in the latter 
month. After the trials, for which the panel 
of judges will include carefully selected 
*“‘ machine-minded ”’ farmers and a leading 
agricultural engineer, a public demonstration 
is to be staged, at which all the accepted 
entries will be worked and the awards 
announced. 

Engineers and farmers alike will welcome 
the resumption of a custom which, in the first 
eighty years of the Royal Agricultural 
Society’s distinguished career, occupied a 
prominent place in its work. Ever since its 
formation in 1839 the Society has faithfully 
pursued its original aims, one of which was 
“* to encourage men of science to the improve- 
ment of agricultural implements.” The 
machinery displays at its annual shows—or 
meetings, as they were called in earlier days— 
have attracted world-wide attention. Indeed, 
in recent years the extensive array of agri- 
cultural machinery at the “ Royal” has 
emphasised that what at farm auctions is 
known as the “ dead ”’ stock has now at least 
as much, if not more, significance than the 
livestock. But the Society’s contribution to 
farm machinery development has included 
much more than the provision of exhibition 
space. Up till 1930 it regularly organised 
machinery competitions, on lines similar to 
that now arranged, including exacting 
field trials frequently carried out under 
adverse conditions. It is an education in 
agricultural engineering to study the reports 
of those trials which were presented in some 
of the earlier issues of this journal. Among 
the variety of subjects selected for the com- 
petitions, it is of interest now to recall “ the 
steam cultivator, which shall in the most 
efficient manner turn over the soil and be an 
economical substitute for the plough or the 
spade,’’ and corn reaping and threshing ma- 
chinery, stationary oil engines applied to 
agricultural purposes, wind pumping engines, 
and—more recently, of course— farm tractors. 
Certainly many of the field trials associated 
with competitions of past days were by no 
means free from complications of one sort or 
another, but the performance and other tech- 
nical data collected as a result of them have 
undoubtedly proved of inestimable benefit to 
agricultural engineering progress. 

The subject of this year’s competition is 
one of special importance to British agricul- 
ture, and therefore to British agricultural 
engineers, at the present time. In the last 
few years there have been some radical 
changes in this country’s methods of dealing 
with grass and other green crops. Many of 
the changes have been hastened by the diffi- 
culties of obtaining cattle feeding stuffs from 
overseas. To obtain the full benefit of these 
new methods it is necessary to employ 
machinery with which engineers and farmers 
here are not even yet thoroughly familiar. 
The pick-up balers and other forage handling 
equipments which are now being designed 
and produced in this country clearly indicate 
the technical advances that have been 
achieved in the relatively short time during 
which engineers have been working on this 
new agricultural problem, but the R.A.S.E, 
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competition and the results of its attendant 
field trials must unquestionably add to the 
experience already gained. We do not doubt 
that all the machines entered for the trial 
will display the high technical standard anq 
quality of workmanship of which British 
engineering may be justifiably proud. By, 
machinery trials are always of value to 
manufacturers, and especially so when they 
are conducted on the basis of healthy com. 
petition. The Royal Agricultural Society, 
maintaining its high reputation as an inde. 
pendent, non-statutory body, merits the 
commendation of engineers for reviving one 
of its traditional practices and using it as an 
aid to improved efficiency in the present. Ip 
company with other engineers, we shall 
study with interest the progress of the forth. 
coming trials, and of others, covering different 
types of modern farm machinery, which, it js 
good to learn, the Society is planning for 
succeeding years. 


RESEARCH AND GOVERNMENT 
DEPARTMENTS 

At a Press conference last week the work 
of the Chief Scientist’s Division of the 
Ministry of Fuel and Power was summarised, 
This Division is little more than a year old, 
for the Chief Scientist, Dr. H. Roxbee Cox, 
only took up his duties with the Division in 
September, 1948. The Division was created 
as a direct consequence of a provision in the 
Fuel and Power Act of 1945, which makes 
the Minister responsible “for securing the 
effective and co-ordinated development of 
coal and other sources of fuel and power, and 
for promoting economy and efficiency in the 
supply, distribution, use and consumption 
of fuel and power.” A number of establish- 
ments exist for undertaking research into 
matters affecting fuel and power. There are, 
for instance, the Safety in Mines Research 
and Testing Branch of the Ministry, the 
Fuel Research Station of the D.S.I.R., and 
the National Gas Turbine Establishment of 
the Ministry of Supply. Furthermore, the 
Minister’s responsibility for the development 
of coal and other sources of power has been 
delegated to a considerable extent to the 
National Coal Board, the British Electricity 
Authority, and the Gas Boards, though it is 
still necessary for him to co-ordinate their 
activities. But there are some fields for 
research and development that do not seem to 
fall directly into the réles of any of these 
bodies. It is therefore the aim of the Chief 
Scientist’s Division, while encouraging, sup- 
porting and co-ordinating research and 
development throughout the whole fuel and 
power field, to concentrate its own work 
upon those parts of the field not otherwise 
provided for. 

That fields that are not likely to be investi- 
gated by individual firms or other research 
bodies are available is sufficiently shown by 
an examination of the projects the new 
Division has in hand. Mention of most of 
those projects has already been made in our 
pages. That for the underground gasification 
of coal, particularly where it occurs in thin 
seams uneconomical to work by mining, is 
now so far advanced that the time to light 
up is approaching. Upon the gas turbine 
side the survey “Gas Turbines in 1949,” 
which concludes in this issue, has made 
reference to a number of researches in which 
the Division is interested, as, for instance, 
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the problems connected with  coal- 
consuming gas turbines, and the use of 
peat as a fuel. The possibility of utilising 
in gas turbines firedamp present in very 
weak concentrations in the upcast air from 
coal mines is also being investigated. The 
Ministry is also represented on a Committee 
of the Electrical Research Association which 
is studying the possibilities of generating 
power from the wind, and it has, therefore, an 
interest in the 100kW wind power generator 
which the North of Scotland Hydro-Electric 
Board is installing in the Orkneys. An 
activity that could hardly be sponsored by 
any other body is that of conducting indus- 
trial surveys whose aim it is to establish an 
efficiency index figure in terms of coal per unit 
product in twelve separate industries in the 
hope that the results will enable manufac- 
turers to determine whether their costs of 
production could be reduced by more 
efficient fuel utilisation. Similar surveys are 
being made, in twenty-five industries, of 
drying processes in the hope that fuel 
economy will be the eventual result. The 
Division is, too, taking an interest in the heat 
pump, the development of which, despite 
the work of Mr. Sumner at Norwich 
and of others interested, has been 
neglected by industry in this country. A 
surplus “ Merlin” aero-engine is being con- 
verted to run on town’s gas, its superchargers 
are being modified to act as compressors, and 
other equipment is being manufactured to 
complete the plant. It is proposed that this 
plant should take a place in the 1951 Exhibi- 
tion by providing some of the heating of the 
new Concert Hall. That, we must confess, 
is a proposal at which we look some- 
what askance. For though the plant 
may well serve excellently for experi- 
mental purposes, it cannot surely be regarded 
as at all representative of normal design. 
Is there no firm in this country which would 
undertake to manufacture a more normal 
plant to take its place in the Exhibition ? 

Last Monday, at a reception at the Royal 
Society, the National Physical Laboratory 
celebrated its Jubilee by putting on show 
a number of exhibits illustrative of the work 
it has done during the last fifty years. The 
interest now taken by Government depart- 
ments in research, as evidenced by the work 
of the Chief Scientist’s Division of the 
Ministry of Fuel and Power, makes a striking 
contrast with the lack of enthusiasm shown 
by the Government of the day at the time 
when the N.P.L. was started. Towards the 
cost of running an establishment which has 
since proved its immense value in war and 
peace, the Government offered only £4000 
per year, and a grant not exceeding £12,000 
towards the erection of suitable buildings. 
Much of the subsequent extension of the 
Laboratory’s work was the consequence of 
private munificence, such as that of Sir 
Alfred Yarrow, who, in 1908, provided 
£20,000 towards the building of the ship- 
testing tank that bears his name, and Sir 
Julius Wernher, whose gift of £10,000 in 
1910 made possible a start upon a new build- 
ing for metallurgy. It is the value of such 
research establishments, proved in war, that 
has convinced the Government of the need 
in peace not merely to support, but to 
encourage and initiate, research, and to 
give responsibility for carrying out research 
and development to its Ministers. 
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Obituary 


SIR GEORGE THURSTON 


As briefly recorded in our last issue, the 
death took place, on Sunday, January 22nd, 
at Arthlington, Torquay, of Sir George 
Thurston, who was for thirty years chief 
naval designer and later naval director of the 
successive firms of Vickers, Sons and Maxim, 
Ltd., Vickers Ltd., and Vickers-Armstrongs, 
Ltd. Sir George, who died at the age of 
eighty, will long be remembered as one of the 
outstanding naval architects of his time. 

He was born in 1869 and on completing 
his early education in Liverpool, was 
apprenticed at the age of fourteen to the 
Castle Street Steel and Ironworks, of Milford 
Haven. He served the usual seven years’ 
apprenticeship of those days and gained a 
full knowledge of drawing-office and mould 
loft and general shipyard practice. He 
also studied naval architecture theoretically 
and was the holder, at an early age, of the 
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South Kensington Honours Certificate in 
Naval Architecture. 

On finishing his training he spent some 
time, from about 1889 to 1898, with Sir W. G. 
Armstrong, Whitworth and Co., on the 
Tyne, where he was employed in the naval 
drawing-office and on design work. 

It was early in 1898 that he accepted the 
appointment as naval architect to Vickers, 
Sons and Maxim, Ltd., a firm which was 
then at 28, Victoria Street, Westminster, and 
had its naval construction yard at Barrow-in- 
Furness. For many years he was actively 
associated with all the designs for war vessels 
built under Admiralty contracts and the 
many and varied naval ships which were con- 
structed at Barrow for foreign Governments. 
On the Admiralty contracts Sir George 
collaborated closely with the late Sir Philip 
Watts and later with Sir Eustace Tennyson 
d’Eyncourt, in their capacities as Directors of 
Naval Construction at the Admiralty. 

Three interesting ships designed by Sir 
George were the monitors “‘ Javary,” “ Soli- 
moes”’ and “ Madeira,’’ which were com- 
pleting at Vickers’ Barrow shipyard for the 
Brazilian Government in 1914. They were 
taken over by the Admiralty, and as the 
“ Severn,” “ Mersey ”’ and ‘‘ Humber ” they 
took part in several coastal bombardments 
and other operations entailing long voyages 
during the 1914-1918 war. They were ships 
of 1260 tons with a length of 265ft and a beam 


of 45ft and were armed with three 6in guns 
and smaller armament. Among the larger 
ships built by Vickers prior to 1914 we may 
recall the battle-cruiser “ Princess Royal,” 
the battleship “ Vanguard” and the light 
cruiser ‘‘ Liverpool,” the dreadnought “ Re- 
venge,” many other naval vessels, and 
numerous submarines. 

Ships for other navies with the design of 
which Sir George was closely connected 
included, among others, the “ Kongo,” one- 
time flagship of the Japanese fleet, and the 
“‘Mikasa”’ and “ Katori,” both Japanese 
battleships. For the Russian Navy he 
designed the “‘ Rurik,” which served for some 
time as the flagship of the Russian Baltic 
Fleet. Other ships for which Sir George was 
responsible were naval vessels for Turkey, 
Greece, the South American Republics, 
and Spain. He was also given charge of the 
design and construction of reinforced con- 
crete ships which were built at the Forth 
Shipbuilding Company at Alloa. 

Sir George Thurston was a valued member 
of the Institution of Naval Architects, and 
among papers he presented to the Institution 
we may mention that of April, 1914, on 
“Some Questions Relating to Battleship 
Design,” and his paper of March, 1918, on 
“ Design and Construction of a Self-Propelled 
Reinforced Concrete Seagoing Cargo Steamer 
Building in Great Britain.” In 1923 he 
served on the Council of the Institution. 
Towards the end of his career Sir George was 
made naval director of Vickers Ltd., and for 
some years he was at Vickers House, Broad- 
way, Westminster. He was a member of 
the Institution of Civil Engineers and the 
French Association Technique Maritime. In 
1930 he retired from Vickers-Armstrongs and 
then for eight years acted as consultant 
to the firm, from his own offices at Windsor 
House, Victoria Street, Westminster. He 
continued to practise as a consulting naval 
architect until his final retirement. In 
1920, in recognition of his work he was 
created K.B.E., and he also received the 
Japanese honour of the Order of the Rising 
Sun and the Spanish Order of Merit. 





WILLIAM LESLIE SCOTT 


WE have learned with regret of the death 
of Mr. William Leslie Scott, which occurred 
at 69, Holland Avenue, Cheam, Surrey, on 
January 23rd. He had been associated with 
reinforced concrete engineering in this coun- 
try for the past forty years. 

William Leslie Scott was born on Novem- 
ber 17, 1889, and was educated at Mile End 
House Preparatory School and the Municipal 
College, Portsmouth. He served his pupilage 
at the Thames Ironworks and was awarded a 
bronze medal by the City and Guilds Insti- 
tute at their structural engineering examina- 
tion in 1910. Subsequently he joined 
Considere Constructions, Ltd., in 1911 as an 
assistant engineer and continued in that 
capacity until he went out to the Public 
Works Department of the Gold Coast as 
assistant engineer in 1914, returning to 
England to join Lloyd’s Register, London, 
as surveyor in 1917. During his period of 
service with Lloyd’s Register he interested 
himself in the construction of reinforced con- 
crete ships, visiting America to study the con- 
struction of such ships in that country, and 
presented a paper on the subject to the 
Institution of Naval Architects in April, 1919. 

He returned to Considere Constructions, 
Ltd., as chief engineer in 1919 and continued 
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in that capacity until starting in practice on 
his own as consulting civil engineer in 1936. 
During his period as chief engineer of Con- 
sidere Constructions, Ltd., he was responsible 
for the design of numerous large reinforced 
concrete structures. He was always particu- 
larly interested in the design of concrete 
bridges and his firm were consulting engi- 
neers for the George V bridge, Glasgow, 
Chiswick bridge and Twickenham bridge. 
The design for the George V bridge was 
adopted after competitive designs had been 
called for and examined. Amongst other 
work might be mentioned the Dorchester 
Hotel, Surrey County Offices, Kelvin Hall, 
Glasgow, and the Memorial Hall, Sheffield. 

After starting in private practice in 1936 
Mr. Scott was consulting civil engineer for 
Berkeley Square House and Fountain House, 
Park Lane, and designed a number of bridges 
for the Ministry of Transport. During the 
last war he was on the Anti-Concrete Com- 
mittee of the Ministry of Supply and was 
engaged on specialised consulting work for 
the Department of Scientific and Industrial 
Research. 

In 1945 he took Mr. Guthlac Wilson into 
partnership and was subsequently engaged 
on a wide variety of work, including the 
design of bridges for the Ministry of Trans- 
port, a factory for British Nylon Spinners in 
South Wales, Pimlico housing scheme for the 
Westminster City Council, a number of roads 
and airfields in Nyasaland for the Crown 
Agents, and the structure of the new concert 
hall on the South Bank for the L.C.C. 

He was the author of a textbook on 
“* Reinforced Concrete Bridges,” and part- 
author with Dr. W. H. Glanville of the hand- 
book on “'The Code of Practice for Rein- 
forced Concrete,”’ which has been in wide use 
since its publication. Mr. Scott was a 
member of the Institution of Civil Engineers, 
a member of the Institution of Structural 

ineers, and a member of the Association 
of Consulting Engineers. He was also a 
member of various committees concerned 
with Codes of Practice and British Standards, 
and was the author of numerous papers and 
articles on reinforced concrete work. 


SIR JOHN ARTHUR AITON 


Ir is with deep regret that we have to 
record the death of Sir John Arthur Aiton, 
which occurred at his home, Duffield Park, 
Duffield, Derbyshire, on Tuesday, January 
24th, at the age of eighty-five. Sir John was 
the governing director of Aiton and Co., Ltd., 
of Stores Road, Derby, and was a leading 
figure in that city for more than forty years. 

He was born at Nagpur in the Central Pro- 
vince of India in 1864. He came home 
for his education, which was continued at 
the Bridge of Allan in Scotland and in 
London. He was apprenticed in 1882 to 
J. and G. Thompson, of Clydebank, the fore- 
runners of John Brown and Co., Ltd., and 
he also spent some time with Hutson and 
Corbett, of Glasgow. During that period he 
studied in arts and science classes at 
Glasgow. 

In 1887 he went out to Rangoon as a 
ship’s engineer with the Irrawaddy Flotilla 
Company, where he stayed for three years. 
On his return to Scotland he was with Denny 
Brothers, of Dumbarton, for some time and 
then went out from 1892 to 1894 to Peru 
where he was engaged on shipbuilding works 
for the Peruvian Corporation. In 1894 he 
returned to Dennys and after a short time 
with Siemens Brothers, Ltd., he established 
his own business in London, at 23, Laurence 
Poultney Lane, E.C. He began as a partner 
in a firm of consulting marine engineers and 
surveyors. Contracting and manufacturing 
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were added, and in 1900 he started his own 
factory at Willesden. By 1906 the business 
had developed and he made contact with the 
Derby Borough Development Committee to 
extend his facilities and finally decided to 
move to a site in the Stores Road, Derby, 
where the works of Aiton and Co., Ltd., were 
founded. 

The business, which specialised in flanged 
pipes and foundry and general work for 
industrial and marine engineers, increased, 
and with the introduction and development 
of the steam turbine Sir John introduced the 
manufacture of special steel flanged pipes 
for high temperatures and pressures and 


added the process of corrugating the bends in - 


order to allow for expansion. Aiton pipes 
were supplied to many power stations and 
marine plants. As his own business suc- 
ceeded Sir John gave more of his time to the 
development of Derby and its business life 
and was President of the Derbyshire Chamber 
of Commerce throughout the first World War 
and again in 1932 and 1933 and in 1940. 
During the 1914-1918 war he was the 
Chairman of the Derbyshire Munitions Com- 
mittee, and he established the Derby shell 
factory. His work for the nation was recog- 
nised by the bestowal of the C.B.E. in 1918. 

Sir John took a keen interest in technical 
education and was President of the Derby 
Society of Engineers and its chief patron. 
He travelled widely in the service of the 
Association of British Chambers of Com- 
merce, the Federation of Chambers of Com- 
merce of the British Empire, and the Inter- 
national Chamber of Commerce. In that 
work he’ visited the Empire, Europe and 
America. Sir John was a valued member of 
the Institution of Mechanical Engineers. He 
was also chairman of The Derby Evening 
Telegraph from 1932 until his death. His 
knighthood, bestowed in 1937, was a fitting 
recognition of his great work, not only for 
his own business, but for Derby and 
Derbyshire. 





The Canadian International 
Trade Fair 


Ar the Canadian International Trade Fair, 
to be held in Toronto from May 29th to June 
9th next, a determined and concentrated effort 
is to be made by British tool, machine tool and 
scientific instrument manufacturers to secure 
a fair share of dollar trade. An area of over 
35,000 square feet has been reserved by the 
members of seven British trade associations, 
to show engineering products from this country. 
The exhibits of nearly a hundred British firms 
will include some 250 machine tools, most of 
which will be in operation, and a wide range of 
the latest types of measuring equipment and 
scientific apparatus. 

One of the objects of the exhibits will be to 
show Canadian purchasers that this country 
can supply practically all the tools, machines, 
and scientific equipment in qualities and at 
prices which compare favourably with those 
at present being bought in the United States. 

Every endeavour is being made not only to 
produce and deliver rapidly the models and 
designs required by Canadian buyers, but also 
to provide, through agents on the spot, means 
for the servicing of machines after delivery 
and for the prompt supply of spare parts. 
These two factors have been hitherto claimed as 
particular advantages in favour of American 
exporters. 

The chief difficulty in Anglo-Canadian trade 
relations—that of overlong delays in deliveries 
—is being overcome by the drastic but at pre- 
sent unavoidable process of giving the vital 
dollar markets priority over all others, not 
excluding home needs. British engiacering 
played a major part in building up Canada’s 
industries, and it is fitting that British engineer- 
ing industries should be in the van of the drive 
for dollar exports to that country. 
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Literature 


Jane’s Fighting Ships, 1949-50. Edited by 
Mr. R. V. B. BuackmMan. Sampson Low 
Marston and Co., Ltd. Price £3 3s. : 

WHEN the late Francis McMurtrie died early 

last year, naval officers and others whose 

business it is to study particulars of British 
and foreign warships wondered whether jt 
would be possible to find anyone capable of 
succeeding him as editor of “ Jane’s Fighting 
Ships.” For Mr. McMurtrie had not only an 
encyclopedic knowledge of the warships of 
every navy in the world, but had built up 
contacts in all countries who kept him 
supplied with the latest naval information 
available in their area. None the less, Mr. 

R. V. B. Blackman undertook the task at 

fairly short notice, and both he and the pub. 

lishers deserve high praise for producing a 

comprehensive work of this kind in such 

difficult circumstances. On the whole, the 
standard of previous years has been well 
maintained and even improved upon in some 
respects. There are some 500 additional 
illustrations, many of the photographs are of 

a more recent date and the original text has 

been added to and revised on a considerable 

scale. 

The results of research and development 
during and since the war are now beginning 
to be seen in the conversion of existing ships 
and the laying down of prototype vessels 
with new types of armament or designed for a 
special function. This, and the lack of official 
information, must have added considerably 
to the difficulty of producing the 1949-50 
edition and no doubt accounts also for the 
tendency, noticeable in one or two cases, to 
state as facts what can be no more than 
intelligent anticipation. Moreover, some of 
the passages in the foreword, or introductory 
chapter, which is the least satisfactory section 
of the book, might with advantage have been 
more happily phrased. 

We are told, for example, that ‘ two fast 
anti-submarine frigates of novel type are to 
be laid down as part of the new construction 
programme ’”’ and “that they will be the 
first major warships ordered by the Admiralty 
since the war.”’ Surely this country has not 
fallen so low as a sea power that we must call 
a frigate a “major” warship? The state- 
ment is, in any event, inaccurate. According 
to the latest official information on the sub- 
ject, given quite recently by the Civil Lord 
of the Admiralty in the House (where informa- 
tion of this nature should be, and normally is, 
announced), the design of a new anti-sub- 
marine frigate has been completed and it is 
hoped to lay down the first of her class during 
this financial year. 

Again, the reader’s curiosity is at once 
aroused when he reads that “ ‘ Fighting 
Ships’ has certainly not suffered this year 
from a lack of information about the Russian 
Navy.” Reading on, he finds out that it is 
not information which has been received, 
but merely “a spate of reports . . . some of 
which could scarcely be credited.” Apart, 
however, from this somewhat misleading 
preface, there can be no complaint about the 
Russian section, facts being clearly differ- 
entiated from mere rumours. It is, for 
instance, stated that the 35,000-ton battle- 
ship ‘‘ Sovietski Soyuz,” damaged on the 
stocks during the war, is still under con- 
struction, and this is generally believed to be 
the case. On the other hand, the reports 
given with reserve on page 271, that one or 
two other battleships of this class are nearing 
completion or actually in commission may 
well serve a useful purpose in persuading 
Lord Winster and those who think like him 
that our own five battleships will, after all, 
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have a part to play in naval warfare. 

The number of Russian submarines esti- 
mated to be in existence is given as 360, 
including 132 in the Baltic which were mainly 
puilt since the war, but it seems more likely 
that the true total is round about 280—the 
estimate given by U.S. naval authorities. 
The further report that under the new five- 
year plan the Russians are to have 1000 sub- 
marines completed for service by 1950-51 is 
rightly discredited. It is relevant to note 
in this connection that a large number of 
Russian building yards were destroyed or 
badly damaged in the war and that our own 
engineering and shipbuilding firms which 
have had dealings with the Russians are not 
impressed with their shipbuilding capa- 
bilities. 

“Tn the next few years’ is an indefinite 
period of time, and it is possibly not an 
exaggeration to assert that “in the next few 
years we are likely to see several categories 
of warships of revolutionary type.” These, 
we are informed, are to include atomic bomb 
carriers, guided missile control vessels, task 
force command ships, rocket destroyers, fast 
low-lying frigates, &c., but they would seem 
less revolutionary than existing types, with 
new weapons, or designed for some particular 
function. What, in any event, is an atomic 
bomb carrier? It does not seem to be 
generally realised that a block of fissile 
material explodes when it is built up to a 
certain critical size—incidentally quite a 
small size in comparison with other explosive 
materials now in use—and that an atom 
bomb is merely two blocks of this fissile 
material, each just under the critical size, 
which are kept apart until an explosion is 
required. The heavy element in the atom 
bomb is thus not the explosive material, but 
the heavy gear—the launching gear—keeping 
the two blocks apart, which necessitates a 
large, heavy aircraft to carry it. Hence it is 
difficult to understand why “the carrier 
‘Indomitable ’ has been taken in hand for 
modernisation so that she can operate 
heavier aircraft, while the (carriers) ‘ Formid- 
able ’ and ‘ Victorious ’ will be taken in hand 
to render them capable of launching atomic 
bombers.” It is unlikely in any event that 
the two latter vessels will be taken in hand 
during the forthcoming financial year. 

The four British 18,300-ton carriers of 
the “‘ Hermes ”’ class (laid down during the 
war and still building) are classified as 
“intermediate fleet carriers.” This is a 
departure from the official Admiralty practice 
of classifying carriers for fleet work as fleet 
carriers and light fleet carriers and seems both 
illogical and unnecessary. It is true that the 
“ Hermes ”’ class are some 4000 tons larger 
and 5 knots faster than our other light fleet 
carriers, built or building, but our existing 
23,000-ton fleet carriers (“ Implacable,” &c) 
should surely also be regarded as “ inter- 
mediate fleet carriers ”’ when compared with 
our two 38,000-ton fleet carriers (‘‘ Eagle ” 
and “‘ Ark Royal’) now under construction. 
Similarly the two latter are of an “ inter- 
mediate ”’ type as compared with the 45,000- 
ton U.S. carriers of the “ Franklin D. Roose- 
velt ’ class. In truth, the term “ fleet 
carrier” is itself a misnomer nowadays. 
Ships will in future operate as task forces, 
detailed to carry out some specific operation, 
and no longer as fleets, and the usefulness of 
a carrier will be determined by her ability 
to operate as part of a fast-moving task force. 
It would thus seem much more reasonable to 
classify carriers on that basis rather than on 
the basis of the number and size of the air- 
craft they can handle. Our 14,000-ton, 
25-knot carriers could then well be called 
auxiliary carriers, and used for training, 
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experimental and other special duties, and 
all other carriers (none of which have a speed 
of less than 30 knots) task force carriers. 

The section devoted to the Dominion 
navies brings home very forcibly the sub- 
stantial increase in the size of these navies 
since pre-war days, but the reference in the 
addenda to the function of the two carriers 
forming, or soon to form part of, the Aus- 
tralian Navy, should be deleted in future 
editions. If, as we are told, the functions of 
these carriers are to protect shipping convoys 
from submarine attack and Australian cities 
and industrial installations from shelling by 
enemy submarines, the Australian Govern- 
ment has wasted its money. The small 
escort carrier was specially designed to 
accompany and protect convoys from sub- 
marine attack and the United States has 
plenty of these vessels to spare; while the 
protection of cities and installations is 
specifically the task of the Royal Australian 
Air Force, whose patrols would be designed 
with that object in view. 

The Admiralty and the U.S. Navy Depart- 
ment ought to be more worried than they 
appear to be if we are to believe the informa- 
tion that “two, and possibly four, of the 
U.S. submarines now building are to have 
the new ‘ peroxide motors.’”’ For there is 
little reason to discredit the German claim 
that four of their submarines nearing com- 
pletion at the end of the war and designed to 
have two turbine engines using hydrogen 
peroxide as oxydant, had an estimated speed 
of 25 or 26 knots. But these were experi- 
mental submarines, and there is no question 
that the engine was far from the operational 
stage. Only one turbine was in fact installed 
in any of these submarines, and it is interest- 
ing to note in this connection that, according 
to “‘ Les Flottes de Combats, 1950 ’”’—the 
French counterpart to “ Jane’s Fighting 
Ships ’—the British submarine ‘‘Meteorite ” 
is the ex “‘ U1407,” one of the German boats 
referred to. A picture of this vessel, without 
any amplifying details, appears in this issue 
of “ Fighting Ships.” All navies—including 
the Russian !—are maintaining the utmost 
secrecy regarding developments with the 
peroxide-of-hydrogen engine, and, apart from 
the information given in “ Fighting Ships,” 
the latest report received from U.S. official 
sources places the engine still in the U.S. 
laboratories, with no prospect of its instal- 
ment in a submarine for some considerable 
time. 

In conclusion, it must be emphasised that 
all these points to which attention has been 
drawn are not of the highest importance and 
they in no way detract from the very great 
value of this issue as 4 reliable work of 
reference for the student of naval warfare. 





Steam Turbine Operation. By PRoFEssoR 
Wiru14am J. Kearton, D.Eng., M.I.Mech. 
E., M.Inst.N.A. London: Sir Isaac 
Pitman and Sons, Ltd., Pitman House, 
Parker Street, W.C.2. 1949. Price 25s. 

THE engineer concerned with the operation 

and maintenance of turbine plant regards 

his machinery from a point of view that 
differs widely from that of the drawing-office. 

He has to deal with things as he finds them, 

and the usual treatises on thermodynamics, 

or even on turbine design, have little bearing 
on his everyday duties. The interests of 
the operator are admirably catered for in 

Dr. Kearton’s book, which has now reached 

its fifth edition. Since its first appearance 

in 1931, its pages have been increased from 

300 to 435 and its illustrations from 178 

to 258, but it retains the same practical 

character and very much of the original 
text. The present edition contains a new 
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section on emergency governors for marine 
turbines and detailed instructions for the 
erection, operation and dismantling of the 
Brush-Ljungstrom turbine. A number of 
the older sections have also been revised. 

As a handbook for the younger power 
station engineers, the book deserves a place 
in the first rank, and many of their seniors 
might learn a lot from it. It gives practical 
instructions on the various tasks that fall 
to the lot of the operating and maintenance 
staff in the turbine room, and contains at 
the same time enough illustrative and descrip- 
tive matter to make clear the construction 
and functioning of the apparatus concerned. 
It is rather a pity that most of the sectional 
drawings of complete turbines are inherited 
from the first edition of the book and repre- 
sent machines of foreign make. The only 
two reaction turbines among them are of 
Continental and American design respec- 
tively, and the only marine turbine shown 
in section is a diagrammatic representation 
of the impulse type. This, fortunately, 
is not of much importance because such 
illustrations have little to do with the main 
theme of the book, which is concerned more 
with details and methods than with com- 
plete machines, the processes of lining-up 
a turbine during erection and of checking 
its alignment and clearances during over- 
hauls are described in the first chapter. 
Later on the sequence of operations in start- 
ing up and shutting down large units are 
fully explained, but before this is done, 
such matters as glands, lubrication, oil 
treatment, thrust-bearings and governing 
systems are all considered in detail. In 
the chapter on glands, the author repeats 
the opinion expressed in the first edition 
that, provided scaling troubles can be 
avoided, the water gland is probably the 
most satisfactory type yet devised. Most 
engineers with experience of such glands 
have, we think, found them to be a nuisance, 
and in any event they cannot be used at the 
high-pressure end of a turbine except as 
superfluous additions to a labyrinth or 
carbon-packed gland. Another point on 
which the book is a little out of date is with 
regard to the Parsons system of end-tighten- 
ing blades, for which double-shrouding has 
now been used for many years. Such details, 
however, have little significance and in any 
case the operator can do nothing about them. 

A chapter on turbine troubles deals at 
some length with the nature and consequence 
of dise vibration and diaphragm distortion 
in machines of the impulse type, which have 
been responsible for some spectacular dis- 
asters in America. Erosion of blading, with 
its causes and remedies, are considered 
separately. Other very useful chapters are 
those on regenerative feed-heating and on 
the apparatus and calculations employed in 
the testing of steam turbines. Taken alto- 
gether, the book is a most useful and infor- 
mative compendium of turbine practice 
which can be confidently recommended to 
all engineers in charge of turbine machinery. 
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Institution of Mechanical Engineers 
HIGH-TEMPERATURE GAS TURBINES 


FAs a meeting of the Institution of Mech- 
anical Engineers, last Friday, January 
27th, a paper on “ Some Factors in the Use of 
High Temperatures in Gas Turbines” was 
read by Dr. T. W. F. Brown. On page 161 
we print an abstract of this paper. The 
following discussion took place. . 


DIscussION 


Dr. A. T. Bowden (C. A. Parsons and Co.), 
who opened the discussion, said that engi- 
neers in general shared the author’s view 
that any increase in the efficiencies at present 
obtainieble in gas turbines must be obtained 
in the main by higher operating tempera- 
tures. The final answer to the problems 
involved must await practical experience, and 
that was not at present available in any of the 
suggested methods of solution. Accordingly, 
with so much left to the imagination, one 
either believed in the possibility of using 
temperatures of the order discussed or dis- 
believed in it, or doubted it. Personally, he 
just doubted it, and in what followed would 
give some reasons for his doubts. 

Dealing with the contentious matters*more 
or less as they appeared in the paper, the 
first point to note was that the reduced com- 
pressor cost due to the lower air rate in the 
high-temperature plant was to some extent 
offset by the higher compression ratio 
required. With the 95 per cent thermal ratio 
heat exchanger chosen, the difference as 
between 4 and 6 did not appear to be great, 
but if a more practical example was taken, 
using a 75 per cent thermal ratio exchanger of 
the recuperative type, the corresponding com- 
pression ratios for the low and high-tempera- 
ture units were of the order of 5 and 9 for 
maximum economy of operation. The 
remarks in the paper about the more com- 
plex cycle shown in Fig. 3 as compared with 
the simpler cycle shown in Fig. 2 were mis- 
leading. It was, of course, well known that 
the value of reheat lay, not so much in the 
gain in efficiency, as in the decrease in the 
air rate. The result, as shown in the figures 
quoted, was a decrease in the air rate from 
62 Ib to 37 lb per horsepower-hour, or about 
40 per cent. On that account alone the 
increased complexity was well worth while. 

He could not agree with the author that the 
conditions were easier in a firebrick-lined 
high-temperature combustion chamber for 
the burning of heavier oils. Continental ex- 
perience, with much more modest tempera- 
tures than those proposed, did little to sup- 
port this contention. The author referred to 
the thermal shock to ceramic stator blades in 
the event of flame extinction in a combustion 
chamber, and therefore suggested a multiple 
combustion chamber design. A much more 
serious shock would occur in a power station 
when the electrical load was lost and all the 
combustion chambers suddenly dropped to 
idling conditions! He was very doubtful 
about the possibility of fitting multiple com- 
bustion chambers close up to the turbine 
inlet, as proposed. It was possible in aircraft 
engines burning kerosene to obtain an outlet 
traverse within 50 deg. Cent., but it was 
doubtful whether in a long-life unit of the 
type described, where the carbon might well 
build up in the burner in the course of time, 
anything like such uniformity could be 
obtained. He liked a reasonable length of 
ducting between the combustion chamber and 
the turbine for this purpose, and length was 


the one thing which one could not afford in a 
very high-temperature unit. 

In urging the development of ceramic or 
ceramal blades: for the turbine, had the 
author any reliable data as to the fatigue 
properties of such materials ? Remembering 
that they must “‘ stand on their own feet,” so 
to speak, without shrouding and without 
lacing, it was most important that they 
should possess a defined fatigue limit, and he 
himself was very doubtful whether such 
materials did in fact possess it. 

It has been truly stated that water was the 
universal solvent. In the course of its 
wanderings through the water-cooled gas 
turbine, the ducting, the steam turbine and 
the condenser it would be a miracle if the 
water remained pure and distilled, as it must 
do if the relatively small channels in the 
blades were not to be choked by sediment. 
The total cooling losses, which were estimated 
to vary between 12 and 25 per cent, seemed 
much too modest, particularly in the light of 
Schmidt’s own results, where the heat loss 
was more of the order of 40 per cent. In 
assessing the loss to the moving blades no 
account seemed to have been taken of the 
radiation from the ceramic or ceramal type 
of uncooled blade. Such radiation, he esti- 
mated, increased the heat which had to be 
removed from the moving blades by about 
30 per cent, and the amount of coolant by 
considerably more than that percentage. The 
cooling losses for the moving blades had been 
dealt with in the paper in some detail, but 
the losses for the spindle and the casing were 
put down as lump sums, without any indica- 
tion of how the figures had been obtained. 
Three systems of blade cooling, apart from 
water cooling, had been considered—hollow 
blades with slits, hollow blades sweat cooled 
by air, and blades through which air was 
circulated. As far as he knew, the first 
system, using the slit, had been used on one 
gas turbine, but for a number of reasons had 
proved a complete failure. If aerodynamic 
deterioration of the profile was to be avoided, 
the cooling air must leave the gap at the 
same velocity as, or a higher velocity than, 
that of the surrounding gas; and, since this 
was high and the quantity of the air had to 
be kept small, the width of the gap had to be 
very small, and this made it susceptible to 
fouling. The pressures along the blade at the 
air outlet were very different, so that it was 
very difficult to obtain uniform distribution 
of the cooling air over the whole length of the 
gap. Moreover, if conditions were arranged 
to suit the load point they would be out of 
step under part-load conditions. Indeed, 
unless special provisions were made the air 
flow through the gap might take place from 
the pressure side of the blade to the suction 
side, leaving the pressure side uncooled. 
Finally, the cold boundary layer was moved 
outwards by centrifugal force, so that the 
blade got little or no cooling on its trailing 
edge near the root. 

The conditions obtaining in the porous 
material were less favourable still. It was 
almost impossible to reduce the width of the 
pores to suit the pressure distribution along 
the profile. Measurements of sweat cooling 
had been made on stationary blades without 
pressure gradient ; in the flow around the pro- 
file, however, a considerable amount of 
mixing took place between the cooling air 
stream and the surrounding hot gas stream, 
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thus accelerating the temperature rise anq 
diminishing the cooling effect. Comparative 
measurements on aerofoils had shown fairly 
clearly that the maintenance of a given 
surface temperature throughout could be 
achieved more economically by a stream of 
cold air inside rather than outside the profile, 
Accordingly, this type of cooling, so sum. 
marily dismissed by the author, deserved far 
more serious attention. Another advantage 
lay in the cooling being most effective at the 
blade root, where it was most needed. 

Mr. P. Grootenhuis (City and Guilds Engi. 
neering College) said that it had long been 
appreciated that any substantial increase jn 
operating temperature required blade cooling. 
Two possible methods of cooling were com. 
pared in the paper, and the cycle calculations 
and conclusions depended on the results of 
that comparison. In a paragraph of the 
paper it was said that “the resulting loss 
within the turbine for sweat cooling would 
appear to be approximately three times 
greater than that for water cooling.’’ Mr. 
Grootenhuis’s calculations and remarks indi- 
cated that the sweat cooling method might be 
as much as seven times more efficient than 
the water cooling method. If that were so, 
then the comparison given in Table I and the 
final conclusion given in the paper would 
have to be reconsidered. In any case, he 
found it somewhat difficult to understand the 
meaning of a cooling loss factor for a case of 
sweat cooling. No heat actually passed out 
of the system. There was a reduction in the 
total heat per pound of working fluid, but the 
sum of the gross total heat of the working 
fluid and the total heat of the cooling air 
(reckoned at the blade temperature) remained 
unaltered. The only losses which existed 
with sweat cooling were pumping losses, and 
a reduction in the amount of useful work 
obtained from the mass of cooling air on ex- 
pansion in the turbine, because the cooling 
air was heated only to the blade temperature 
instead of to the gas temperature. 

Commander (E.) H. G. H. Tracy, R.N. 
(Department of Engineer-in-Chief of the 
Fleet), thought the author would probably 
agree that cooling losses might prove to be 
very different from those calculated in the 
paper when experiments on running turbines 
were carried out. The point which he wanted 
to make, however, was that even if the actual 
loss was greatly above that estimated, and 
the efficiency gains were relatively small, 
there was no doubt about the large increase in 
specific output to be obtained from the use of 
high temperatures. In military applications, 
weight and efficiency had a definite exchange 
value, according to the range required, 
whilst in commercial machinery a_ similar 
exchange between first cost and efficiency 
operated. This gain in specific output, 
resulting in reduced specific weight, had an 
importance which in some cases might be 
even greater than that of high efficiency. 
One difficulty with ship installations was that 
of providing adequate inlet and exhaust 
areas through decks, and the increased 
specific output eliminated that problem. 

The estimates of cooling losses referred to 
clean blades. Sweat-cooled blades could be 
assumed to remain clean, but with water- 
cooled blades, particularly when burning 
heavy fuels, deposits were likely to form, 
which might have a beneficial effect on cooling 
losses. If that was the case, the advantages 
of water cooling over sweat cooling shown in 
Table I would be further increased. In 
assessing the possibilities of water-cooled 
cycles it would be helpful if the turbine inlet 
temperatures which would have to be em- 
ployed in cycle 2 without cooling to achieve 
the efficiencies quoted in Table I were indi- 
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cated for purposes of comparison. Bob- 
rowski’s results, which were quoted in the 
paper, gave hope that rotor blade materials 
making possible substantial increases over 
present-day temperatures would become 
available, and it was important to assess the 
actual increase in operating temperature 
necessary to compete with the cooled engine 
using existing materials. It was worthy of 
notice that the cycles considered involved 
the use of a highly efficient heat exchanger 
of the regenerative or rotary type. The 
gains to be expected from cooled turbines 
largely depended on the successful develop- 
ment of this piece of equipment, apart from 
the solution of the constructional problems 
of cooled turbines themselves. In dealing 
with cycle 2, the author referred to a steam 
pressure of 650 lb per square inch. The dry 
and saturated temperature of steam at this 
absolute pressure was about 490 deg. Fah., 
and that suggested a possible variant of the 
water-cooled cycles discussed, in which the 
steam generated was used to heat air before 
it entered the heat exchanger proper. 

In attempting to consider the practical 
aspects of the problem, in which, as a naval 
engineer officer, he was particularly inter- 
ested, he was struck by the technical diffi- 
culties of making and operating water- 
cooled as distinct from air-cooled turbines. 
Apart from the problem of trailing edge tem- 
peratures, which previous speakers had men- 
tioned—and A. G. Smith, in his paper to the 
Institution in 1948, had indicated the order 
of these—the difficulties of blade attachment 
were great. The present author had shown 
clearly the double importance of high blade 
speeds, and had used in his estimates a figure 
not far below the limit for normal long-life 
blading to-day. When this blading had to 
incorporate a number of passages, com- 
municating without leakage to the rotor, 
weakening the blade section and containing 
fluid of not inconsiderable density and 
pressure, and when the blade material might 
be required to be different from the rotor 
material, the problem of attaching it to the 
rotor in a manner which would permit blade 
speeds of useful magnitude seemed great. 
He agreed that flash or butt welding seemed 
to be the most likely approach, probably 
employing reinforcement in such a way that 
it received benefit from the rotor cooling 
arrangements. The rotor which was here 
acting as a steam drum brought to mind the 
various problems associated with the internal 
condition of boilers. Probably the heat- 
resisting materials used in gas turbine con- 
struction would be free from excessive 
attack, especially as in a short steam circuit 
of the kind in view it should be possible to 
keep the air content of the water low. Marine 
distilled water contained appreciable amounts 
of solids, and these would accumulate in the 
rotor. Again, however, the shortness of the 
circuit should enable water losses to be kept 
down, and accumulations which would give 
rise to deposits or chemical attack might 
be avoided. Incidentally, the prevention 
of chemical attack by water treatment 
did not seem feasible, owing to the danger 
of deposits. He imagined that special 
danger existed where critical pressures were 
approached. He had seen no estimates of 
the water velocities to be expected in the 
blade passages, but he imagined that the 
velocity might be so high as to produce a local 
erosion problem of its own. 

A water-cooled arrangement seemed bound 
to involve a substantially more complicated 
control system than an air-cooled one, as well 
as employing additional items of machinery. 
That made reliability and flexible operation— 
he was referring particularly to the marine 
application—more difficult to achieve. How- 


THE ENGINEER 


ever, if the efficiency gains from water cooling 
calculated by the author were substantiated 
by experiment, he thought that past engi- 
neering development would indicate that the 
technical difficulties would eventually be 
overcome. It might not be out of place to 
refer to the development of water-cooled 
diesel engines, which, particularly when 
piston cooling was in vogue, must have 
involved problems of comparable com- 
plexity when related to contemporary know- 
ledge. 

Mr. N. P. W. Moore (City and Guilds Engi- 
neering College) said that some attention was 
given in the paper to the cooling of gas tur- 
bine components traversed by hot gases by 
the method of sweat cooling. That subject 
was one upon which work was in progress at 
the City and Guilds College. Since the 
present paper was the first widely published 
attempt to apply the method of sweat 
cooling in a high-temperature cycle calcula- 
tion, he put forward material to extend and 
amplify some sections of the paper dealing 
with sweat cooling. 

Mr. C. G. Conway (Power Jets, London) 
mentioned that the author had been a 
supporter of blade cooling for some years. 
He had now come out into the open. A way 
had been shown to be feasible, and the long 
path of surmounting the practical difficulties 
lay ahead. Mr. Conway did not want to 
dwell on those difficulties, which were evident 
to anyone who had studied those aspects of 
the subject. From his own experience of 
sintered bodies, he knew that it was very 
difficult to provide a material which had the 
required permeability and at the same time a 
reasonable degree of strength. To do this 
would, he felt, involve a resort to mechanical 
tricks, such as using a grid matrix, fine in 
mesh, as a stiffener, or contriving that the 
blade surfaces were in compression. The 
question of fatigue was very often over- 
looked, and creep was thought of much more. 
He believed that there was a small quantity 
of data on the fatigue of ceramics and 
ceramals, and those data, limited though 
they were, gave ground for optimism, and 
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the values were reasonable. He knew very 
little about porous sintered bodies, but on 
bodies with about 98-99 per cent of the 
theoretical specific gravity the fatigue was, 
he believed, as high as, if not higher than, 
that of the wrought material. He would like 
to emphasise, however, that there was prob- 
baly no such concept as fatigue limit in any 
material operating at a reasonably high 
temperature, and sooner or later it would 
break by fatigue if there was vibration 
present. There were many experiments 
going on in this country on so-called hollow 
blading, and the published developments of 
these were awaited with some interest. The 
author referred to the drilling of holes in 
blades, but it was to be hoped that he would 
not do anything as crude as that; quite 
small holes could be made by other methods 
and produced integrally in the blade form. 

Reference had already been made to 
Mr. A. G. Smith’s paper at the last sym- 
posium on gas turbine work, which demon- 
strated the difficulty of preventing heat 
leakage into the trailing edges and leading 
edges of blades. The combustion chamber 
problem might be more formidable than that 
of the turbine blades, largely because there 
were very few data to go on, and many of the 
data were misleading. Incidentally, he 
would issue a warning against taking Conti- 
nental experience, which was very limited, on 
the use of liners in combustion chambers, as 
worth anything more than the value of the 
paper it was written on. It was well worth 
trying these things again. 

The author, in a preliminary reply, 
remarked that the making of a water-cooled 
turbine was a long-range target. But, after 
all, if one was doing development work it was 
not much good looking at the immediate job. 
It was necessary to have a programme of 
research and a reason for that programme, 
and it was necessary to plan a number of 
years ahead. The paper represented the 
sort of paper work on which research pro- 
grammes must necessarily be planned ; they 
were right or wrong, they were established or 
changed, by the discussion. 


Gas Turbines in 1949 


No. IV—(Continued from page 125, January 27th) 


ESCHER Wyss ENGINEERING WORKS, ZURICH, 
SWITZERLAND 

URING 1949, the principal interest at the 

works of Escher Wyss Engineering Works 
at Ziirich centred in the completion of the 
12,500kW set for the St. Denis power station 
of Electricité de France, in Paris. Up to the 
end of the year some parts were still awaiting 
completion, but the erection of the power 
group of turbines in Paris was begun. 
Further runs on the 2000kW test turbine 
were completed in March, 1949. This set com- 
pleted some 5000 hours’ running, during 
which time more than 2,500,000kWh were 
supplied to the Swiss grid. The last non-stop 
run was for 1338 hours, the third of such tests, 
which were continuous day and night and 
were carried out without stops caused by 
basic failures of the plant. The plant was 
operated throughout by two untrained 
attendants. The air heater tubes were shown 
to be clean, and neither the air heater nor 
the turbines showed detrimental fouling. 
Crude oil fuel was burned and the average 
efficiency of this last run with loads between 
650kW and 800kW and temperatures be- 
tween 620 deg. and 650 deg. Cent. was 24-2 


per cent, based on the lower calorific value of 
the fuel. 

The Ackeret-Keller closed-cycle gas tur- 
bine has a relatively small size for high 
powers, and the high-pressure rotor of the 
Paris set, with a designed output of 14,000kW, 
is only 20in diameter, while the diameter of 
the useful output turbine, running at 3000 
r.p.m. and giving 18,500kW, is only 42in over 
the blade tips. 

In an interesting paper which was read 
before the American Society of Mechanical 
Engineers, Mr. Kurt Keller, of Escher Wyss, 
gave a full account of the development work 
during the period 1945 to 1950. This work 
has included the design and construction of 
turbine and compressor gland seals with com- 
pressed air and also oil seals, details of which 
are included in the paper. 

The design of air heaters has been closely 
studied and different forms, using convection 
and radiation heating, have been developed. 
The Paris set has a counterflow convection 
pattern heater, while that adopted for the 
John Brown Dundee turbine has a cross-flow 
convection arrangement with double heating 
and with double-wall collectors, which do 
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not require high-alloy steels. Pressurised oil 
firing is used in both types of heater and, in 
addition, a radiation type of heater, with 
atmospheric combustion, has been designed. 
Details of these heaters and the double-shell, 
air-cooled collectors are given in the paper. 
As already pointed out in previous reviews, 
the closed-cycle principle lends itself to the 
use of waste heat gases and pulverised fuel, 
and designs for those types of plant are also 
shown in the paper. 

One of the events of 1950 will be the setting 
to work of the two 12,500kW gas turbine 
generator sets, one at St. Denis power station 
in Paris, and the other, constructed by John 
Brown and Co., Ltd., under Escher Wyss 
licence, at Carolina Port power station in 
Dundee. 


NETHERLANDS DEVELOPMENTS 


During 1949 further progress was recorded 
with the completion of a prototype gas 
turbine in Holland, to which three firms, 
Stork Brothers, of Hengelo; Werkspoor, of 
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the other on natural gas, while two larger 
gas turbines were installed in locomotives, 
one running on oil fuel and the other on 
pulverised coal. New firms entered the gas 
turbine field during 1949, and this year new 
designs will be completed and tested. 

At the General Electric Company the 
3500kW simple gas turbine power unit, 
tested at Schenectady, N.Y., was delivered 
to the Arthur S. Huey power station of the 
Oklahoma Gas and Electric Company in 
March, and was commissioned in July. Up 
to the end of the year more than 2000 
operating hours were run at average loads of 
about 3557kW, and at times the set carried 
as much as 4300kW. The unit is gas fired 
on natural gas and is installed in a 
building at one side of the existing plant. 
The weight of the compressor and gas turbine 
is only 25,000 Ib and the length is less than 
50ft with a width of 9ft. The waste heat from 
the turbine exhaust is utilised to heat the 
present boiler feed for the steam side of 
the station in a special heat exchanger. 
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Amsterdam; and the Royal De Schelde 
Shipbuilding Company, of Flushing, are con- 
tributing component parts of turbines and 
compressors. The experience of these three 
firms has been pooled and the manufacturing 
facilities combined in the production of a 
turbine which may be employed for electric 
generating purposes or for industrial or 
marine use. It is expected that the first tests 
will be made before long. 


DanisH DEVELOPMENTS 


A paper read at the summer meeting of the 
Institution of Naval Architects, held in Den- 
mark last year, by Mr. H. P. Christensen, 
director of the Elsinore Shipbuilding and 
Engineering Company, gave particulars of a 
500 h.p. experimental gas turbine which has 
been built by his firm for a research organisa- 
tion in which Burmeister and Wain, Ltd., are 
also interested. The high-pressure section 
of the plant was ready for testing in July last 
and comprises an axial compressor, a heat 
exchanger and a combustion chamber with a 
high-pressure gas turbine. It will be used 
with another gas turbine and another com- 
pressor to form a 500 h.p. unit, which will 
be put to work in the power station of the 
Elsinore firm for generating electrical energy. 
Mr. Christensen’s paper was reproduced, in 
abstract form, in our issue of September 9, 
1949. 


PROGRESS IN THE UNITED STATES 


Last year saw two industrial gas turbines 
put to work in America, one on oil fuel and 


The 4800 h.p. gas turbine was delivered to 
the American Locomotive Company and has 
been put to work in the gas turbine electric 
locomotive now under test on freight and 
passenger service on the Union Pacific Rail- 
way. We reproduce herewith a view of this 
locomotive. Test results are awaited. 

Two more 5000kW gas turbine power 
plants are being constructed by the General 
Electric Company and are due for shipment 
in the near future. One will go to the Public 
Service Company of Oklahoma, and the other 
to the Bangor Hydro-Electric Company in 
Maine. The latter turbine will be designed to 
run on “ Bunker C ” fuel oil. 

The Westinghouse Electric Corporation 
put to work its 2000 h.p., open-cycle gas 
turbine, which has already undergone two 
years of shop tests at the Wilmar pumping 
station of the Mississippi River Fuel Cor- 
poration. That station is on the 22in pipe- 
line connecting Monroe in Louisiana with 
St. Louis in Missouri. The turbine unit is 
directly coupled to an Ingersoll-Rand centri- 
fugal gas booster. The set has an overall 
length of 20ft, with a width of 5ft, and a height 
of 4ft 6in, and it weighs complete about 
26,000 Ib. The rating is 1850 b.h.p. at 8750 
r.p.m. The compressor was modified for the 
new duty and it now has twenty-three stages 
with a compression ratio of 5:1, the flow 
being 28,000 cubic feet per minute. Arrange- 
ments have been made to allow the gas 
turbine to be run on natural gas as an alter- 
native to oil fuel. wo further Westinghouse 
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units of approximately the same desiyn are 
to be used in a demonstration gas turbine. 
driven locomotive and the turbines will be 
arranged side by side. 

Little more has been heard of the free. 
piston gas generator which has been deve. 
loped by the Lima Hamilton Corporation, to 
take the place of an air compressor with 
gas turbine and be tried out on the Pennsyl- 
vania Railroad. 

Shortly before the end of the year a report 
was received from the Locomotive Develop. 
ment Committee of Bituminous Coal Re. 
search Incorporated on the first results of 
the trials carried out at the American Loco. 
motive Company’s test station at Dunkirk, 
New York, with the 4200 h.p. gas turbine 
built by the Allis Chalmers Manufacturing 
Company, of Milwaukee. The laboratory 
work leading up to the tests was carried out 
under the supervision of Mr. J. I. Yellott, the 
Director of Research of the Locomotive 
Development Committee. In that work a 
number of organisations, including the 
Battelle Memorial Institute at Columbus, the 
John Hopkins University at Baltimore, the 
Institute of Gas Technology at Chicago, and 
the Turbodyne Corporation, of Hawthorne, 
California, participated. The tests, it is 
reported, have shown that pulverised coal 
can be fed continuously to a combustion 
chamber and burned efficiently under a 
pressure of 60 lb per square inch. The com- 
bustion efficiency was in excess of 90 per 
cent and the ash removal equipment worked 
well. After a 38-hour run an inspection of the 
turbine showed that the components of the 
coal-burning gas turbine power plant were all 
in excellent condition. The full report of the 
performance of this experimental locomotive 
will be awaited with interest. 

During the period under review the De 
Laval Steam Turbine Company, of Trenton, 
New York, built a 3000 b.h.p. gas turbine 
unit which embodies some innovations, 
The design does away with intercooling and 
heat exchangers by passing the working fluid 
through three mixed-flow compressor stages, 
eight combustion chambers and two mech- 
anically separate gas turbines, one driving 
the air compressor and the other producing 
power. Some details of this plant will be 


‘found in a paper read before the American 


Institute of Electrical Engineers by Mr. J. 
S. Haverstick, the assistant chief engineer 
of the De Laval Company. Another American 
firm which produced a gas turbine in 
1949 is Clark Brothers Company In- 
corporated, of Olen, New York, which is 
constructing a 5500 b.h.p. gas turbine unit. 
It will be put to work by the Tennessee Gas 
Transmission Company, of Kentucky. 

Towards the end of 1949 it was announced 
by the Boeing Airplane Company that it had 
designed a small gas turbine unit for indus- 
trial use as an auxiliary power unit. It has 
an output of 160 b.h.p. with inlet gas at 
1500 deg. Fah., and it weighs about 200 lb. 
It comprises a single-stage centrifugal com- 
pressor, two combustion chambers and an 
axial-flow turbine, the first stage of which 
drives the compressor and the second stage 
the power turbine. The unit has been de- 
signed as a power producer or a heating unit. 
The company is now concerned with the 
problems of manufacturing and distribution 
which have to be faced before the unit can be 
put on the market. 


—————_»——————_ 


AFRICAN COAL FOR SWEDEN.—. ing to The 
Anglo-Swedish Review, a trial shipment of 10,000 
tons of South African coal has reached Sweden 
from South Africa. Its quality is to be tested by 
the State Railways System. 
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Duplex Connecting Rod 
Drilling Machine 


Tux latest duplex connecting rod drilling, 
poring, tapping and trepanning machine made 
by Kitchen and Wade, Ltd., of Arundel Street, 
Halifax, is designed to handle steel connecting 
rods and links with centres of up to 12ft. 
This machine, which we illustrate herewith, is 
eapable of drilling holes up to 3in diameter 
from the solid or trepanning up to 20in dia- 
meter. 

The machine has a box bed provided with 
tee slots on the upper face and two 22in 
square worktables, which are also tee slotted, 
having means of compound adjustment. Three 
columns mounted on the bed support a rigid 
main cross rail, on which two spindle heads 
are carried on substantial ways. The second 
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R, A. MeCance, Dr. E. M. Glaser and Mr. R. 
Luff, of the Department of Experimental 
Medicine, Cambridge, and the naval party— 
all volunteers—consists of Lieutenant J. L. 
Watkinson, R.N., and seven ratings. 

The survival suit which will be worn by the 
volunteers differs in a number of respects from 
the suit worn by flying personnel and tested 
during the Arctic cruise of last year and the 
type of life raft to be used is a variation of the 
new type of life raft now being introduced in the 
service in that it is oval in shape and its tent 
is pneumatically stressed. Considerations of 
humanity as well as Service requirements have 
made exact knowledge of survivors’ require- 
ments in very cold conditions essential. Data 
from the Scott and Shackleton expeditions and 
reports from survivors during World War II 
have produced theoretical criteria. The forth- 
coming trials have been designed to show 





CONNECTING ROD 


cross rail carries steady brackets for the spin- 
dies and is guided by slots machined in the 
front of the vertical columns. This rail is 
balanced and incorporates means of fine hand 
motion for vertical adjustment. The steady 
brackets are fully supported on the cross rail, 
along which they are moved by a hand-operated 
rack and pinion gear, and can be rigidly locked 
in any required position. 

The spindle heads, which are independent of 
one another, are of the firm’s E27 type, as used 
on the range of heavy duty radial and vertical 
drilling machines. Each spindle is driven by a 
10 h.p. motor through a multi-plate friction 
clutch and hardened nickel chrome gearing. 
The spindles are 2}in diameter in their drive 
part and their diameters are increased towards 
their noses, which are bored No. 5 Morse taper. 
Thirty-six spindle speeds, from 8} r.p.m. to 
800 r.p.m., and nine spindle feeds, from 36 
to 150 cuts per inch are provided. An auto- 
matic trip motion in the heads is designed to 
enable the full length of feed to be covered at a 
single setting. The controls of the heads are 
grouped in the lower part of their saddles to 
provide a convenient centralised control for 
the operator. 


a 


Arctic Experiments 
(By our Naval Correspondent) 


FotLtowine the experimental cruise carried 
out within the Arctic Circle early last year by 
the British aircraft carrier “‘ Vengeance” and 
other ships representative of all branches of the 
fleet, a naval and scientific party sailed from 
Rosyth on January 27th in H.M.S. “ Truelove ” 
to carry out experiments in northern waters on 
the ability of men to survive under very cold 
conditions at sea. The scientists are Professor 
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whether the measures thought to be necessary 
will allow survival for five days in conditions 
of extreme cold. 

The volunteers will be placed in the new type 
of life float in northern waters, where air tem- 
peratures of —10 deg. and —15 deg. C. are to 
be experienced. They will wear survivors’ 
suits and will be exposed twice for periods of 
three to five days. They will be given two sets 
of survivors’ rations, one complete ~3000 
calories diet and one minimum of 1500 calories. 
These rations will consist of toffee, condensed 
sweetened milk, oatmeal block and shortbread. 
Each man will also be given approximately 
one pint of water daily, which may be carried 
in tins or produced by a new type of sea water 
still, which itself is to undergo tests. Records 
will be kept of the physiological and psycho- 
logical reactions of all the subjects. 





Science and Technology in the 
Festival of Britain 


Puans for the 1951 Festival of Britain are 
now taking shape, and at a press conference 
in London on Thursday of last week some details 
were given of the manner in which it is intended 
to emphasise the contributions made by British 
science and technology to civilisation. British 
scientific and technological achievements are 
to be depicted not only in the South Bank, 
London, exhibition, but also by the travelling 
exhibitions, the Exhibition of Science at South 
Kensington, and the Exhibition of Industrial 
Power, to be held in Glasgow. 

The South Bank exhibition will be mainly 
concerned with displaying the contributions 
to science, technology and industrial design, 
which can be illustrated by displays of tangible 
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things and in which British prestige stands 
high. The theme of the exhibition is that 
British contributions to civilisation have 
resulted from a combination of two forces— 
the initiative of the people and the resources 
of their land. An attempt is being made to 
demonstrate that this combination continues 
to be a potent and creative force and that the 
future of this country is well-founded on the 
achievements of her scientists, industrialists, 
technologists and designers. There will not 
be in the exhibition sections devoted to any 
one science or industry as such, but all are to be 
woven into the general scheme. Thus, provision 
is being made to demonstrate achievements 
in civil, mechanical and electrical engineering 
and metallurgy, astronomy, physics and 
chemistry. 

As to the travelling exhibitions, it will be 
remembered that the escort carrier ‘ Cam- 
pania,” is being fitted out as a Festival Exhibi- 
tion ship and will call at a number of ports on 
the British coast during 1951. Again, the theme 
is identical with that of the South Bank exhi- 
bition, although naturally the presentation 
will fe somewhat different in view of the smaller 
space available. A ‘‘ Land Travelling Exhibi- 
tion” to visit several inland cities, is being 
devised on similar lines, 

The Exhibition of Science, at South Ken- 
sington, is to be staged on the ground-floor 
and basement of what, after the Festival, will 
be the new west wing of the Science Museum. 
Here, the main emphasis will be on scientific 
discovery and on recent advances in exploring 
the structure of matter. There will also be 
illustrations of modern applications of science 
to industry, agriculture and medicine. 

At the Kelvin Hall, Glasgow, an exhibition 
of industrial power is being designed to display 
outstanding British achievements in heavy 
engineering. The exhibition is to be developed 
through two main sequences, one starting from 
coal and the other from water. In the “‘ Power 
of Coal,” the subjects covered will be mining, 
iron aad steel, machine tools, power units, the 
generation and transmission of electricity, 
railways and shipbuilding. The “ Power of 
Water ” sequerce will include hydro-electric, 
irrigation and other aspects of civil engineering. 
A final section of this exhibition will deal with 
nuclear power. 

Speaking last week on the plans for these 
exhibitions, Sir Edward Appleton also made 
reference to the part that can be taken in the 
Festival by the learned societies and scientific 
institutions of the country. He mentioned 
the intention of the British Association to 
stress the objects of the Festival at its 1951 
meeting, and the joint conference which is 
being arranged by the Institutions of Civil, 
Mechanical and Electrical Engineers. It was 
such activities, Sir Edward said, which were 
needed to complete the scientific contribution 
to the Festival, and he hoped that there would 
be many more additions to the programme of 
special sessions arranged by the learned bodies, 
which for so long had formed an essential part 
of this country’s life. 





Catalogues 


Hiex Duty Attoys, Ltd., Slough, Bucks. Booklet 
entitled “‘ Casting and Forging in Hiduminium.” 

Nunan anp Stove, Ltd., Pendlet Manchester, 
Catalogue No. 61 on Steam, Water and Oil Valves. 

A. K. Fans, Ltd., 20, Upper Park Road, London, 
N.W.3. Leaflet describing Airmax small patented screw 
fans. 





Harry Panzerra anp Son, 27, Bucks Avenue, Wat- 
ford, Herts.—Two leaflets dealing with suction valve 
grinders. 


Newatts InsuLation Company, Ltd., Washington, 
Co. Durham.—Catalogue entitled “‘ Sprayed ‘ Limpet’ 
Asbestos.” 

BURMEISTER AND Waln, Copenhagen, Denmark.— 
Illustrated book on the shipyard and photographs of 
ships built. 

Biaw Kwox, Ltd., Clifton House, Euston Road, 
N.W.1L—Publication “BK117" on land clearing 
equipment. 

Untrep Exsontre AnD Lortvat, Ltd., Little Lever, 
Lancs.—Booklet entitled “ Plastic 


Dow-Mao (Propvucts), Ltd., Tallington, Stamford, 
Lincolashire.—Illustrated brochure describing pre-cast 
concrete poles. 
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A Large Surface Grinding 
Machine 
We illustrate below a new ‘Thompson 


“‘ Hydrail ” surface grinding machine, which has 
been supplied to British Timken, Ltd., by the 





GRINDING WHEEL HEADS AND CONTROLS 


Rockwell Machine Tool Company, Ltd., of 
Exhibition Grounds, Wembley, Middlesex. 
This machine, which is about 35ft long; 16ft 
wide and 12ft high, is stated to be one of the 
widest surface grinding machines to be made. 
It is designed to take work up to 36in high and 
grind areas up to 72in by 120in to tolerances of 
0-0008in. 

The hydraulically operated table of the 
machine is powered by a 30 h.p. motor and has 
an infinitely variable range of speeds from 10ft 
to 100ft per minute. The bed and table ways 
consist of a 90 deg vee bearing, 10in-wide, and 
a flat bearing 10in wide. These ways are auto- 
matic pressure lubricated and the system is so 
arranged that the hydraulic table traversing 
pump motor does not start until the full lubri- 
cating pressure is operating. The bed ways are 
covered in all positions of the table to prevent 
damage and undue wear from dust accumula- 
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motor drive. The spindles take 24in. dia- 


meter, 6in wide wheels and are driven by indi- 
vidual 30 h.p., 1200 r.p.m. electric motors. The 
grinding wheel spindles run in pressure-lubri- 
cated, silver-lined bearings, and the electrical 
system is so interlocked that until a pre- 
determined 


lubricating pressure has been 
reached within the bear- 
ings the spindle motors 
will not start. It is 
pointed out by the 
makers that vertical 
spindle grinding wheel 
heads can be fitted to 
this machine and, if 
required, a combination 


of both vertical and 
horizontal grinding 
wheel heads can be 
supplied. 

For fine adjustment 
purposes the wheel 
heads can be raised 


or lowered through a 
distance of 8in on the 
rail by means of a hand 
wheel graduated in in- 
crements of 0-0005in. 
Each of the heads can 
be traversed by hydrau- 
lic power along the rail 
and a graduated hand 
wheel is fitted for fine 
cross feed adjustment. 
A power-operated continuous rapid traverse 
motion to both heads is variable from 10in to 
50in. per minute. 

A 200-gallon main supply tank for the 
hydraulic fluid is built separate from the 
machine and can be arranged in any convenient 
position. The machine is built for wet grinding 
and is fitted with splash shields, return lines, a 
300-gallon coolant tank. Each head is 
supplied with coolant through a separate line 
by a ? h.p. pump motor. 





A Photo-Electric Press Guard 


OnE of the merits claimed for the photo- 
electric press guard shown in the accompanying 
illustration is that the device uses a “ curtain ” 
or barrier of light in which there are no ‘ blind 
spots” through which the operator can 
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tion. The manual controls and push button 
automatic controls for the table movements are 
duplicated on each side of the machine. The 
grinding wheel heads, cross rail and duplicated 
control panels can be seen in the upper of our 
illustrations. 

Two grinding wheel heads are mounted on 
the cross rail, which can be raised and lowered 
at a speed of 24in per minute by a3 h.p. electric 


inadvertently insert his hand, without stopping 
the machine. At the same time, the thickness 
of the work is not sufficient to operate the guard 
system. 

This press guard was developed by Radiovisor 
Parent, Ltd., 1, Stanhope Street, London, 
N.W.1. The photo-electric equipment consists 
of two. pillar-mounted assemblies. On the 
right of the machine, clear of the operator, is a 
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pillar carrying a “ projector” incorporating 
several light sources shining through diffusing 
lenses, the number of which varies according to 
the depth required to cover the opening of the 
tools, with an ample safety margin. In a corre. 
sponding position at the other end of the 
machine is a similar pillar carrying a photo. 
electric cell “‘ receiver ’” with condensing lonseg 
to concentrate the light “curtain ”’ from the 
projector on to anumber of cells. The apertures 
of the cells are so placed in relation to the focal 
length of the lenses that only light from the 
projector can reach the cells. This arrange. 
ment prevents the variations in sensitivity 
that might otherwise result through changes in 
extraneous light, such as variations in daylight 
conditions, or the switching on or off of shop 
lighting. 

The receiver is connected to a control unit 
incorporating one or more relays which are ener- 
gised when the light barrier is uninterrupted: 
in this condition the machine will operate in 
the normal manner by pressure on the foot lever 
or any other standard type of control. How. 
ever, should the operator interrupt the beam— 
for example, by moving part of his body 
towards the danger area—the relays become 





A PHOTO-ELECTRIC PRESS GUARD 


de-energised, making it imporsible to operate 
the machine even if the controls are depressed. 
In a similar manner, the machine is rendered 
inoperative should the light barrier be broken 
whilst the press is actually in operation ; this 
condition, however, does not apply in the case 
of presses which are so designed that they must 
complete their operation cycle once it has 
started. Finally, the guard system has the 
inherent virtue of “‘ failing to safety.” 

The design of the clutch mechanism varies 
according to the make and type of press, but 
in the particular example illustrated herewith, 
developed with the co-operation of Duple 
Motor Bodies, Ltd., and installed on a clearing 
press brake at their Hendon works, it was 
found possible to enclose the equipment in a 
small rectangular casing which can be seen, 
mounted on the side of the press, just below 
the pulley guard. When the machine is not in 
use, the photo-electric guard system is dis- 
connected by the main switch controlling the 
press motor. The red warning light, which is 
mounted on top of the projector unit, is then 
extinguished, thus denoting that the machine 
and guard are out of action. 

Apart from its application to press brakes, 
the guard we have described is equally suitable 
for use with guillotines and many other forms 
of machine. It can be applied to any hydraulic 
or mechanical press using air or hydraulically 
operated clutch mechanisms, and it can be 
combined with any standard motor-driven 
press, provided that an electrically operated 
clutch trip mechanism cen be fitted. 
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Some Factors in the Use of 
High Temperatures in Gas 
Turbines* 


By T. W. F. BROWN, D.Sc., M.1.Mech.E.t 
No, I 


INTRODUCTION 


Tux efticiency of gas turbines is, like that of all 
other heat engines, primarily affected by the 
temperature range and the highest temperature 
through which the cycle operates. The lower 
temperature limit is usually outside the 
designer’s control, leaving the highest tempera- 
ture the predominating factor. Gas turbines 
which are at present under construction for 
long life duties either in power stations or for 
marino propulsion are limited, by materials. 
toan inlet temperature of the order of 1200 deg. 
to 1250 deg. Fah. unless the sets are either. to 
be operated for a limited period at full output 
or special coolmg arrangements are made in 
the turbine parts. 

Fig. 1 shows the stress figures obtainable at 
0:1 per cent creep strain for a good high-tem- 
perature blade material at two life values plotted 
ona base of temperature. This shows that any 
attempt to design gas turbines to utilise such 


1% Creep Strain in 500 hours 
0-1% Creep Strain in 10,000 


Stress - tons per sq. in. 





100 1,200 1,400 1,500 


Temperature - °F. 
FiG. 1—T'emperature-Stress Life Curves for Nimonic 80 


material at a temperature of 2200 deg. Fah. 
must involve cooling to retain reasonable 
stress values at 100,000 hours’ life at full power. 
The corresponding stresses are obtained by 
extrapolation from results such as those given 
inthis paper. This involves operating at a blade 
surface temperature of 1200 deg. Fah. to obtain 
reasonable working stresses. 

With an inlet temperature of 1250 deg. Fah. 
the thermal efficiency obtainable at the output 
shaft of a gas turbine is about 33 per cent in a 
long-life, high-efficiency unit. The values given 
for the thermal efficiencies of the three cycles 
shown in Fig. 2 indicate how great a change in 
the efficiency is likely to be obtained with 
increased temperature. For comparison a 
more complex cycle (Fig. 3), with an inlet 
temperature of 1250 deg. Fah., is given to 
demonstrate the comparatively small increase 
in efficiency achieved at the expense of 
complexity. 

For marine propulsion these efficiency figures 
have to be multiplied by a factor covering 
transmission and gearing losses before giving 
the useful thermal efficiency. In order to 
achieve such efficiencies all the parasitic losses 
in air intakes, ducting, and exhaust pipes have to 
be carefully reduced with relatively large ducts 
dificult to group and occupying much space in 
consequence. With the much greater heat 
potentials and the smaller proportion of nega- 
tive work at entry to the turbine which are 
available by the employment of high gas-inlet 
temperatures, say, 2200 deg. Fah. (1200 deg. 
Cent.), such losses become less important. 

This paper seeks to examine some of the 
factors which will control gas turbines designed 
for long life either for land or marine use. With 
gas at temperatures of the order of 2200 deg. 
Fah. (1200 deg. Cent.), cooling of the highly 
stressed parts will have to be provided as there 
is no indication that new materials will at any 

* Institution of Mechanical Engineers, January. 27th. 
Abstract, 

t Research director, Parsons and Marine Engineering 
Turbine Research and Development Association 
Pametrada). 
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reasonable date be available to operate under 
high load at such temperatures for long periods. 
Special means of ensuring that the highly 
stressed parts are not subjected to these tem- 
peratures, and thus to ensure that their mecha- 
nical properties are adequate, involve cooling 
by water, air or other fluid. Two main types 
of cooling have been suggested : 

(a) Water cooling. 

(b) Air cooling, which may be either boundary 
layer cooling with air admitted through thin 
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the highest cycle pressure, and in the closed 
cycle the loss from the furnace to the funnel 
would be considerably increased. 

The following examination therefore applies 
mainly to open-cycle gas turbines, as it is not 
considered practicable to use either closed or 
semi-closed cycles at really high temperatures. 
The use of high temperatures in open-cycle gas 
turbines would affect the combustion chamber 
design, the turbine design, and the heat 
exchangers, together with connecting piping 


2,200 6b 





2,000 





#76 


1,500 








1,000 





Temperature - °F. 


500 











h 2, 





$b Entropy 


Fic. 2—Two-Shaft Gas Turbine Unit with One Stage of Intercooling and No Reheat 


slots, or sweat cooling which involves using 
porous materials through which air percolates. 


Hicu-TEMPERATURE CYCLES 


In closed and semi-closed cycles the use of 
high temperatures of the order of 2200 deg. 
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conveying the hot gases between these units. 
Effect of High Temperatures on Air Compressor 
Size.—Air compressors or intercoolers would 
not be affected in design. From the values 
given below the temperature-entropy diagrams 
in Figs. 2 and 3 it will be seen that the air rate 
at 1250 deg. Fah. inlet temperature is 62 Ib 
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Fic. 3——Three-Shaft Gas Turbine Unit with Two Stages of Intercooling and One Stage of Reheat 


Fah. would appear to be so difficult as to rule 
out the employment of very much higher 
temperatures than those already in use. The 
indirect heating of the whole or part of the 
turbine working gas would require much higher 
tem tures on the heating side of the furnace 
or heat exchangers to be generated, involving 
excessive temperatures of tubes subjected to 


per horsepower-hour, compared with about 
20 Ib to 21 lb per horsepower-hour for the same 
cycle with an inlet temperature of 2200 deg. 
Fah. An air compressor, used in such a high- 
temperature cycle, would be adequate for a 
unit developing nearly three times as much 
power as that developed with a 1250 deg. Fah. 
inlet gas temperature—the cost of compressors 
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and interecoolers per horsepower being thus 
greatly reduced. 

Effect of High Temperatures on Combustion 
Chambers.—In present designs, the flame sur- 
rounding the oil spray in an open-cycle com- 
bustion chamber is supplied with about 30 per 
cent excess air. Some secondary air is supplied 
beyond the flame and the cooling air is led in 
downstream of this zone to reduce the tempera- 
ture to an average of about 1200 deg. Fah., the 
cooling air having previously enabled the metal 
liner surrounding the flame zone of the combus- 
tion chamber to be kept reasonably cool by 
sweeping over its surface. The excess air at 
full power would be about 200 per cent at an 
inlet temperature of about 700 deg. to 800 deg. 
Fah. These figures are typical and are naturally 
affected by the particular cycle adopted. In 
the high-temperature gas turbine the dilution 
air would be very much less (about 65 per cent) 
and an air-cooled metal wall around the flame 
zone in the combustion chamber would not be 
practicable as the temperature of the “‘ cooling ” 
air would be about 1200 deg. Fah. Refractory 
or porous linings would therefore be required. 
Research has now shown that such linings can 
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be produced if thermal shock can be obviated, 
as the stress in the refractory linings is mainly 
due to holding them in position without over- 
loading them and failing to provide sufficient 
allowance for expansion. Experience will, 
however, be required on possible difficulties 
owing to slagging—that is, the chemical effect 
of molten ash from the fuel. 

In the high-temperature gas turbine the use 
of heavy fuels burned in a refractory-lined 
combustion chamber passing to a turbine 
operating at high temperatures should not 
produce the same difficulties as those present 
in cooled combustion chambers. However, 
even if diesel fuels have to be used the higher 
efficiency of the high-temperature gas turbine 
will result in lower fuel costs, in comparison 
with any engine using distillate fuel. 

At such temperatures, ducting between 
combustion chamber and turbine will have to 
be kept to a minimum, and as thermal shock 
may be important, particularly with ceramic 
stator blades, multiple combustion chambers 
will prevent a sudden lowering of gas tempera- 
ture in the turbine should the flame in any 
combustion chamber be extinguished. 

In any ducting between the ring of combus- 
tion chambers and turbine, air seeping through 
porous metal walls (made by sintering metal 
particles under pressure) will be the ideal 
coolant. There is sufficient pressure difference 
available at this point, as the cooling air would 
be supplied from the compressor discharge 
and the gas would already have had some 
pressure loss in the heat exchanger and combus- 
tion chambers. There will be few or no con- 
necting pipes conveying the gas at high tem- 
perature as lagging and expansion problems 
would be formidable. 

Effect of High Temperatures on Turbine 
Parts.—At the high temperatures suggested 
in this paper, the only materials likely to be 
capable of operating at load without cooling 
are ceramics, part ceramics, ceramals (which 
are a combination of ceramics and metals that 
are pressed and sintered or hot pressed), or 
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ceramic-coated metals on which much work is 
being carried out. Such ceramic materials 
would naturally lend themselves for use in 
blading as both the losses and complication 
associated with blade cooling would be reduced. 
Ceramic rotors or stators or even ceramic 
linings for these parts are not likely to be used 
for long-life machinery. Bobrowsky (1949) 
gives properties of ceramics and ceramals, and 
ceramic blades have already operated in the 
rotor of a gas turbine at temperatures up to 
2000 deg. Fah. and speeds up to 15,000 r.p.m. 
for a period of thirty-eight hours. Ceramal 
blades have operated for two and a quarter 
hours at 2200 deg. Fah. and 15,000 r.p.m. 
Ceramals have conductivity figures greeter than 
those for high-temperature alloys and may overs 
heat an uncooled rotor or casing, but should 
operate efficiently in a cooled rotor or stator. 
It is felt that for long-life turbines the ceramic 
or ceramal materials should be developed for 
use as stator blading in which only gas bending 
stresses and possible vibratory effects have to 
be withstood. Ceramals themselves appear to 
have considerable thermal shock resistance, and 
the high conductivity of these materials should 
not be a serious detriment to their use as blades 
providing the stator is water cooled. It is, 
however, felt that for some time to come long- 
life gas turbines operating at high temperatures 
should employ normal heat-resisting metal 
alloys in the rotors and rotor blading. Water 
cooling would appear to be the obvious choice 
provided only distilled water is used in order 
that no deposits or “ build-ups ” occur in the 
blading and rotor. This scheme was first 
suggested by Schmidt of Volkenréde, who made 
use of the hollow rotor with radial holes in the 
blading communicating with the interior of the 
rotor. During rotation, water within the rotor 
circulates in the holes in the blading by a process 
of natural convection and so removes heat from 
the blades. The process is aided by the strong 
centrifugal field in which they work (several 
thousand times the value of gravitational 
acceleration) assisting the convection which is 
arranged so that the pressure within the blading 
is approximately critical. At this critical point 
small changes in temperature cause large changes 
in density and thus the natural convection 
is again increased. The heat abstracted from 
the gas by the blading generates steam in the 
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Fic. 5—Effect of Cooling Loss on Turbine Efficiency 


rotor at a suitable pressure that can be led 
away and expanded in a separate steam turbine, 
thus increasing the useful work done in the 
cycle. 

Fig. 4 shows the blade speed necessary to 
develop the critical pressure near the blade 
tips with various steam pressures at the axis 
of the rotor. The pressure generated by rotation 
will vary according to the amount of heat 
absorbed and the curve is only approximate. 
Later, it is shown that similar blade speeds are 
also required from considerations of the cooling 
loss caused by heat flow from the gas to the 
water. 

Cooling Losses.—Such heat losses affect the 
cycle efficiency in two ways : 

(a) By progressively reducing the gas tem- 
perature through the turbine it reduces the 
turbine reheat factor R and hence the overall 
turbine efficiency 4—R.v7s, and, in fact, a 
“‘ cooling ”’ factor will have to be used. This is 
given in Fig. 5 and derived in Appendix III. 
It will be seen how a given value of turbine 
efficiency is reduced by this factor for typical 
pressure ratios of 2-5: 1 and 5:1. In cooled 
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gas turbines, this “cooling” factor become: 
an important factor in controlling the turbing 
efficiency values, This consideration applies io 
multi-stage turbines. 

(b) By reducing the turbine exhaust tempera. 
ture. In a gas turbine with no heat exch 
this effect is not important, but when 2 highly 
efficient heat exchanger is fitted most of this 
heat already extracted by the cooling :edium 
has to be made up in the combustion cliamber 
by burning more oil. 

The non-dimensional quantity cooling logg jg 
defined as : 

1 Heat lost by the gas per unit time 
~ ‘Turbine work per unit time 

(The following sections of the paper examine 
theoretical factors affecting water cooling and 
sweat cooling.] 


(To be continued) 








Technical Reports 


Road Note No. 8: Some Cases of Frost Damage to 
. Road Research Laboratory, D.S.LR., 
London: His Majesty’s Stationery Office. Price 
9d.—Damage to roads during the winter 194647 
was probably the worst in living memory. During 
the early months of 1947 the hard and prolonged 
frosts severely affected both bituminous and con. 
crete roads. This note is based on an inspection of 
many affected roads made by the Road Research 
Laboratory. Its main purpose is to help engineers 
to differentiate between the various typés of damage 
due to frost and those due to other causes, so that, 
where possible, measures can be taken to avoid a 
recurrence of the trouble in future construction, 
The most serious damage is caused by “ frost 
heave,”’ resulting from the formation of horizontal 
layers of ice in the soil, the water being drawn from 
the soil beneath the frozen zone by suction forces, 
Silty soils are most prone to frost heave, but usually 
this type of damage is confined to secondary roads, 
where the thickness of construction is less than the 
depth of frost penetration. This varies with the 
severity of the winter. In 1947 it was 12in to 18in, 
While the soil remains frozen, the strength of a 
sub-grade is very great. The thaw produces a 
sudden reduction in strength, ially where the 
water cannot get away because of frozen soil under- 
neath. When the sub-grade is in this condition 
traffic passing over the road may cause the surface 
to fail. Frost may also damage the surface of 
conerete roads, particularly where laitance is 
present owing to the use of a high water-cement 
ratio at the time of construction. In open-textured 
bituminous carpets frost may accelerate ‘‘stripping ” 
of the aggregate with subsequent disintegration of 
local areas of the surface under traffic. 





Tests of a Landing Brake Propeller on a Fighter 
Aircraft. By A. J. Wilson, B.Sc. Reports and 
Memoranda No. 2228. His Majesty’s Stationery 
Office, London. Price 1s. 6d. Tests of a propeller 
arranged for use as an air brake by reversal of the 
pitch have shown that on landing a retardation 
more than double the maximum value resulting 
from using wheel brakes alone could be obtained 
on a Spitfire II. The wheel brakes had to be used 
to maintain direction when the air brake was used, 
and the aircraft could not be maintained on a 
straight path above 6lb per square inch boost. 
The greatest effect was achieved when the brake 
was operated during the hold-off following a fast, 
flaps-up approach; the aircraft touched down 
immediately and the full braking effect was then 
obtained by opening the throttle. The landing- 
run in this case was 330 yards compared with 710 
yards if wheel brakes only were used following this 
type of approach. 





The Solution of Small Displacement, Stability or 
Vibration Problems Concerning a Flat Rectangular 
Panel when the Edges are Either Clamped or Simply 
Supported. By H. G. Hopkins, M.Sc. Reports and 
Memoranda No. 2234. His Majesty’s Stationery 
Office, London. Price 3s. 6d.—The report describes 
an energy method for the exact solution of problems 
concerning the small displacements, stability or 
vibration of a flat rectangular panel when the edges 
are either clamped or simply supported. The 
influence of stiffeners, which are parallel to one 
pair of edges and situated in pairs on opposite sides 
of the panel, so that the neutral axis of each stiffener 
pair lies in the middle surface of the panel, is taken 
into account. The method is not only applicable 
to isotropic panels, but also to wolotropic panels 
when the material of the panel has two directions 
of elastic symmetry parallel to the edges. 
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South African Engineering 
News 
(From our South African Correspondent) 


Developments in the Chemical Industry 

With the impending opening of the 
Free State mines an increase in the present 
yearly consumption of 75,000 tons of explosives 
isexpected. African Explosives and Chemical 
Industries are taking steps to meet this increase 
at the two large factories at Modderfontein 
and Somerset West. 

To meet the deficiency of South African 
ils in phosphates, the factories at Somerset 
West and Umbogintwini manufacture super- 

osphates from imported rock. When the 
extensions at present in progress at the latter 
factory are completed it will be the largest 
single phosphate producer in the Southern 
Hemisphere. All the phosphate required by 
Southern Africa will, by the end of this year, 
be supplied from these factories, and whilst 
future total requirements are estimated at 
600,000 tons annually, production is being 
increased to 650,000 tons. 

In the field of heavy chemicals the present 
largest production is that of sulphuric acid 
(120,000 tons per annum), with nitric acid 
second (42,000 tons). The sulphuric acid pro- 
duction will be increased by the addition of 
some new plant at Umbogintwini. The next 
most important products are ammonia (21,600 
tons), ammonium nitrate (40,000 tons), lead 
nitrate (2000 tons), aluminium sulphate (5500 
tons) and a number of other products, totalling 
up to 8000 tons per annum. In addition the 
new cyanide factory now in production at 
Klipspruit has a nominal capacity of 2950 
short tons of cyanide, produced from sewage 
gas. Production has already commenced and 
it is estimated that it will supply some 30 
per cent of the present total demand of the 
mines. 

The most important recent development is 
the projected erection of plant to produce 
26,000 tons of ammonia per annum. This 
tonnage will meet the full requirements of 
South Africa both for industrial and agricul- 
tural requirements. Potash, the third essential 
element of plant food, must still be imported. 
The manufacture of nitrocellulose lacquers 
has now commenced at a new factory at Somer- 
set West, the plant having been planned on a 
scale adequate to supply the whole of the 
requirements of the Union in these com- 
modities. 


Bridge Across the Orange River 

A low-level bridge, 3000ft long and 
12ft wide, is being built across the Orange 
River by the Consolidated Diamond Mines of 
South-West Africa, Ltd. Materials are being 
brought by train tc Luderitz, and then trans- 
ported by road across 170 miles of desert. 
The bridge will be of reinforced concrete, and 
will be supported on concrete piles. It will 
be 8ft above the normal flow of the river and 
will be negotiable for all but two weeks of 
the year. ; 


New Heavy Industry 


A six-acre plant to produce bright 
drawn steel bars from local raw materials 
will shortly be opened in Springs, Transvaal, 
for Flather’s Bright Steels, Ltd. The steel 
to be produced will be used by precision engi- 
neers in making automatic machinery, and 
by general engineers to make components. 
At present 80 per cent of the Union’s require- 
ments in bright drawn steel comes from the 
United States. The erection of the Springs 
plant will cost about £75,000 and allowance is 
made for the initial unit to be enlarged ten 
times if the need arises. The chairman of the 
company, Mr. D. Flather, stated that his 
parent body in Sheffield will supply technical 
aid to the new industry. 


Manufacture of Locomotives 


Another important development in 
Springs, Transvaal, is the manufacture of 
locomotives. A site of fifty acres has been 
purchased by North British Locomotive Com- 
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pany (Africa), Ltd., a subsidiary of the British 
firm, North British Locomotives, Ltd., of 
Glasgow. 

The South African company intends to make 
enough engines at Springs to supply all local 
requirements and steam, diese] and electric loco- 
motives will be produced. South African Rail- 
ways, mines and sugar plantations will be 
supplied and it is understood that underground 
locomotives required by the mining industry 
in the Orange Free State will be made. The 
plant for North British Locomotive Company 
will cost £250,000 and will cover an area of 
100,000 square feet. About 300 tons of raw 
materials will be handled weekly. 


Sand Pipeline Across Durban Harbour 


A task successfully accomplished by 
the harbour engineer of the South African 
Harbours in August last involved placing 
twin 16in diameter steel pipes, each 480ft 
long, across the entrance to Durban Harbour, 
thus completing the scheme to reclaim and. 
restore Durban’s ocean beach. This scheme 
was considered to be the best permanent 
means of restoring and maintaining the fore- 
shore; previously Durban beach was a 
wasting asset that caused grave concern to 
the city authorities. 

The only solution to the problem was the 
maintenance of a copious and continuous 
supply of sand. To assist the Durban autho- 
rities the railways have been providing a 
liberal supply of sand from the dredger “‘ Bles- 
bok,” the sand being pumped through a 42in 
diameter pipe, 2000ft long. Beyond the 
point of discharge at Vetch’s Pier, the sand 
was further distributed along the foreshore 
by a specially designed pumping plant. The 
extreme shortage of steel delayed the supply 
of the 16in diameter pipelines and so the com- 
pletion of the project. Now that the pipes 
have at last been obtained and placed in posi- 
tion, the pumping unit which has just been 
re-erected at Cave Rock Bight, just below the 
Bluff, will soon be brought into operation. 
From the inexhaustible supply thus made 
available, sand will be dredged by the unit 
now erected on a new dredging pier, passed 
under the harbour entrance through an inverted 
syphon, which, in turn, will deliver it along 
the foreshore, thus stabilising the beach. It 
is anticipated that the plant will be functioning 
in the very near future. 


Steel Production 


In an interesting paper read before 
the South African Institution of Engineers 
recently, Dr. F. Meyer, Chairman of Isecor, 
made reference to recent: developments in the 
steel world relating to advantages to be gained 
by pressurising of the blast furnace. In the 
planning and layout of its blast furnace at the 
new works at Vanderbijl Park, Iscor has made 
provision so that a changeover to such pres- 
surised operation can be effected with the 
minimum of cost and delay, should further 
results confirm the early claims of overseas 
researches. 

It is interesting also to place on record 
from the paper that when the extensions at 
present in hand are completed at Thabazimbi 
iron ore mine at the Pretoria and the Vanderbij! 
Park works, the total ingot production will 
be of the order of one million tons per annum. 


§.A.R. Truck Shortage 

The truck shortage, which led to 
one of the largest rolling-stock buying pro- 
grammes in the history of the South African 
Railways, has been practically overcome. 
For the past three months new trucks have 
been delivered at the rate of almost 1000 per 
month, bringing the total for 1949 (up to the 
end of September) to 5392, though 217 bogies 
and 666 shorts had to be withdrawn from 
service. Four electric units and sixty-seven 
steam locomotives were placed in service in 
1949 and thirty-four steam locomotives were 


scrapped. 


New Tugs for Durban 


The first of three new tugs ordered 
by the railways for use in Union harbours 
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will shortly undergo her sea-trials at Bristol, 
and is expected to be delivered in Durban early 
in the year. This addition to the Union’s 
fleet of harbour craft, the “J. D. White,” 
is a coal-burning vessel of the same type as 
most of the existing first-class tugs in the 
Union. The other two tugs on order, which 
are at present under construction, will be oil- 
burning vessels, built on the Clyde, and specially 
designed for long-range salvage operations. 


Personal and Business 


Mr. E. Morgan has been appointed senior 
research engineer, London Midland Region of 
British Railways. 


Rice anp Co. (NortHAaMpPToON), Ltd., states that 
its London address is now 6, Broad Street Place, 
E.C.2. 


Tue Bririsn ELecrriciry AUTHORITY announces 
the appointment of Mr. W. J. Rowland as deputy 
director at the London headquarters. 


Tue Reay Gearworks, Ltd., Hebburn-on-Tyne, 
announces that its London office is now situated at 
44-45, Tower Hill, E.C.3. 


Messrs. OvE ARUP AND PaRTNERS, consulting 
engineers, have moved their offices to 8, Fitzroy 
Street, London, W.1 (telephone, Langham 7781). 


Mr. R. A. Stavert, M.A., A.M.I.Mech.E., has 
been appointed by John I. Thornycroft and Co., 
Ltd., as resident representative for India and 
Ceylon. 


Mr. W. B. WuiitaMs, A.M.I.Mech.E., is relin- 
quishing his Ministry of Supply appointment to 
return to his firm, Danckaerts Wosdwctking 
Machinery, Ltd. 


Wiu14mM Jessop anp Sons, Ltd., Sheffield, 
announces the appointment of Mr. D. W. Hammond 
as works director and Mr. C. Whittaker as pro- 
duction manager. 





ALFRED HERBERT, Ltd., has been appointed sole 
agent for the sale in this country of the industrial 
measuring instruments manufactured by the Watts 
Division of Hilger and Watts, Ltd. 


Mr. H. H. Anprews, formerly manager of the 
traction sales and contracts department of the 
English Electric Company, Ltd., and adviser to the 
traction department since 1948, has now retired 
from the company’s service. 


Davip Brown anpD Sons (HUDDERSFIELD), Ltd., 
states that Mr. E. M. Williams has been appointed 
South Wales representative of its group of com- 
panies. Mr. Williams is attached to the Birmingham 
office, but works from his address at “‘ Cremyll,” 
High Cross Lane, Rogerstone, Mon. 


Tue ConsoLipateD Pneumatic Toot Company, 
Ltd., announces the retirement of Mr. J. U. Vass, 
M.1.Mech.E., from the position of works manager 
at Fraserburgh. He remains a director of the com- 
pany. Mr. A. M. Vass has been appointed works 
manager of the Fraserburgh factory. 


Bririso INSULATED CALLENDER’S CaBLEs, Ltd., 
states that the address of its Chester branch is now 
1, Stanley Street, Watergate Street, Chester (tele- 
phone, Chester 396). The firm’s Cambridge branch 
has also been moved, and its address is now 6la, 
Regent Street, Cambridge (telephone, Cambridge 
56318). 


THe COLLEGE OF AERONAUTICS announces that 
Mr. A. D. Young, M.A., A.F.R.Ae.8., has been 
appointed to the Chair of Aerodynamics, which 
will become vacant on October lst, when Professor 
W. J. Duncan takes up his appointment as Pro- 
fessor of Aerodynamics and Fluid Mechanics in 
the University of Glasgow. 


Crompton Parkinson, Ltd., states that the 
sales of ‘“ Electricar”’ industrial trucks are now 
handled by I.T.D., Ltd., 142, Sloane Street, London, 
8.W.1, a subsidiary of Austin Crompton Parkinson 
Electric Vehicles, Ltd. Spares and service for 
“‘ Electricar”” trucks and also “ Stacatrucs”’ are 
dealt with by Austin Crompton Parkinson Electric 
Vehicles, Ltd., Webb Lane, Hall Green, Birming- 
ham, 28 (telephone, Springfield 3301). 


MarRsHALL, Sons AnD Co., Ltd., Gainsborough, 
announces the formation of a new company, 
Marshalls (Pakistan), Ltd., to represent its interesis 
in Pakistan. The head offices of the company are at 
Sir Ganga Ram Trust Mansions, P.O. Box 68, The 
Mall, Lahore, Mr. N. M. Harrison, director, and 
Mr. H. K. Ames, technical sales manager, will deal 
with the compary’s affairs in Pakistan and its 
business in this country will be directed by Mr. F. 
Bailey, export manager, at Britannia Works, 
Gainsborough. 








Wage Rates and Working Hours 


The Ministry of Labour has reported 
that, in the industries covered by its statistics, 
changes in wage rates which became effective 
in the month of December resulted in an aggre- 
gate increase of about £30,000 in the weekly 
full-time wages of 111,C00 workpeople. About 
£26,000 of that sum was the outcome of “direct 
negotiations between employers and work- 
people or their representatives. The remainder 
for the most part resulted from arrangements 
made by joint industrial councils or other joint 
standing bodies established by voluntary 
agreement. 

With the December figures available, the 
Ministry of Labour has now been able to survey 
wage movements during the whole of 1949. 
The survey, which is included in the current 
issue of Ministry of Labour Gazette, shows that 
over the year there was an aggregate increase 
of £1,073,700 a week in the full-time wages of 
5,198,500, which represents on the average a 
rise of between 14 and 2 per cent compared with 
1948. The amount of the total wage increase, 
the Ministry says, was smaller than in any year 
since 1939, the index number (June 30, 1947, 
equals 100) rising only one point for all workers, 
from 1€8 to 109, between January and Decem- 
ber last. In many industries no general 
increases in rates of wages were reported in 
1949. They included coal mining and engi- 
neering. 

No charges in working hours were reported 
to the Ministry in December. It is estimated 
that, during the whole year 1949, approxi- 
mately 1,017,000 people had their normal 
working week reduced by 14 hours on the 
average. This compares with 600,0C0 whose 
working week was reduced in 1948, and 
5,200,000 who benefited by a reduction of hours 
in 1947. The aggregate net decrease in weekly 
working hours during 1949 is calculated to 
have been 1,471,600. 


Trade Disputes 
There were seventy-two stoppages of 
work through disputes in industry, reported to 
the Ministry of Labour as beginning in Decem- 
ber, and there were also still in progress at 
some time in the month fifteen stoppages which 
had started earlier. The Ministry has stated 
that in these eighty-seven stoppages 14,700 
workers were involved in December with an 
aggregate loss of 69,000 working days. 

Some preliminary examination of stoppages 
of work through disputes in the whole of 1949 
reveals that 1423 stoppages began in the year, 
involving 434,000 workers and resulting in a 
loss of 1,808,000 working days. In 1948 there 
were 1759 stoppages through disputes reported, 
by which 426,000 workers were affected with a 
consequent loss of 1,944,C00 working days. 
Taking the figures for 1949, the Ministry of 
Labour claims that less than 2 per cent of the 
total population in civil employment were 
involved in the stoppages, the loss of time for 
the workers concerned averaging about five 
working days throughout the year. 

Coal mining was again the industry mainly 
affected last year by stoppages of work arising 
from disputes. There were 872 stoppages in that 
industry reported, on account of which 247,700 
workers lost, in the aggregate, 754,000 working 
days. The stoppages last year in the transport 
industry—principally in the docks—were re- 
sponsible for nearly one-third of the total time 
lost. Stoppages in the engineering, ship- 
building, iron and steel and other metal indus- 
tries accounted for nearly one-sixth of the total 
time lost in 1949. The Ministry of Labour says 
that there were no stoppages involving very 
large numbers of workpeople in this group of 
industries. More than 50,000 working days, 
however, were lost by about 3000 workers 
through a demarcation dispute at a shipyard 
in November and December, and nearly 30,000 
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days were lost in January and February last 
by some 2090 aircraft engine workers in con- 
nection with the discharge of an employee who 
refused to work while a job was being timed for 
rate-fixing. 
Zine Prices 

The Ministry of Supply has stated that, 
as from January 25th, the price of good ordinary 
brand zine has been reduced by £2 to £85 1's. 
a ton delivered. Prices of other grades have 
also been reduced accordingly. Zine oxide 
manufacturers have announced a reduction of 
£1 15s. a ton in the prices of zine oxide, in lots 
of not less than 2 tons, delivered buyers’ 
premises. This makes the ruling prices per ton 
as follows :—Red seal, £82 5s.; green seal, 
£83 15s.; and white seal, £84 15s. 


A Guide to Industrial Relations 

All who are concerned with joint 
negotiation and joint consultation in industry 
will find a great deal of helpful information in a 
booklet entitled “‘ A Concise Guide to Industrial 
Relations,’ which has been compiled by Mr. 
T. Wylie and published by the Industrial 
Administration Group of the Birmingham 
Central Technical College. The booklet con- 
tains a summary of the formal channels through 
which industrial relationships are conducted in 
Great Britain, and includes a particularly useful 
description of the organisation and structure of 
trades unions, which is followed by some 
informative notes on the constitution and 
functions of the Trades Union Congress. 

Mr. Wylie was at ore time a district organiser 
of the Transport and General Workers’ Union, 
and in preparing his booklet has been abie to 
draw upon his experience in that office, but it 
can be emphasised that the result is in no sense a 
“* propagandist ” document. Such matters as 
the duties of trade union officials and the job of 
shop stewards have not been overlooked, and 
in @ special section dealing with conciliation and 
arbitration the author has drawn attention to 
the work of the Ministry of Labour’s Industrial 
Relations Department. There is also, of course, 
a section on joint consultation, the subject 
being discussed at factory, regional and national 
levels. 

Originally, the booklet was printed for 
private circulation among senior management 
personnel, but it is now more generally available. 
Copies, at 2s. each, can be obtained from the 
Industrial Administration Group of Birmingham 
Central Technical College, Suffolk Street, 
Birmingham, 1 


Wages in Sweden 

According to The Anglo-Swedish Re- 
view, all the trade unions affiliated to Lands- 
organisationen (LO)—the Swedish counterpart 
of the T.U.C.—have declared their adherence to 
a policy agreed with the Government not to 
present new wage demands for 1950 so long as 
the cost of living remains stable. In addition, 
the LO and the Swedish Employers’ Association 
have decided to extend for a year any national 
agreements expiring in the first six months of 
1950. 

A further point of agreement between the two 
organisations is that, at the beginning of each 
quarter, a union may demand wage negotiations 
if the cost-of-living index (1935 equals 100) 
should rise to 169. At the moment it stands at 
167. If the employers offer an increase of 
10 6re an hour for adult workers, agreement on 
the question of compensation shall be con- 
sidered to have been reached. 


The National Joint Advisory Council 


The quarterly meeting of the National 
Joint Advisory Council was held in London on 
Wednesday of last week, under the chairman- 
ship of the Minister of Labour. The Council 
now consists of representatives of the British 
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Employers’ Confederation, the Trades 


Union 
Congress, and of the nationalised indust ries, 


From an official statement issued « {ter the 
meeting, it seems that the prince ipa! business 
was concerned with a proposed revise: | chapter 
of the Ministry of Labour's “ Industral Rela. 


tions Handbook,” dealing with sy:iems of 
incentive wage payments. A comi.jittee of 
three representatives of the Employ: °s’ Con. 


federation, three representatives of th T.U.C,, 


and one representative of the nat onalised 
industries, was appointed to assist in e com. 
pilation of such a chapter. The Coun: | recog. 
nised that, in the existing economic circu. 
stances, it was important that comp: hensive 
and up-to-date information about sy:+tems of 
incentive wage payments should be avi lable to 


industry, and that iadustry generally s!,ould be 
kept abreast of developments in })irticular 
sections. The intention is to seek inf rmation 
about incentive schemes from the ational! 
organisations in the various industrics, and 
the Ministry hopes that, with the assistance of 
this committee, it will be able to produce a ful! 
and authoritative survey. 
Technical Education in the Coal Industry 
On Wednesday last, the National 
Coal Board published details of a plan which 
it has prepared with the object of raising the 
techaical education standards of tradesmen and 
under-officials in the coal industry. One of the 
aims of the plan is to give effect to recom. 
mendations made by the Holland Committee, 
set up by the Secretary for Mines as long ago as 
1928, and by the Royal Commission on Safety 
in Coal Mines which reported in 1938. Those 
bodies advised that the standard of the colliery 
deputy’s qualification should be raised, that 
evidence of general education should be shown 
by candidates for under-managers’ qualifica- 
tions, that in future various technicians and 
tradesmen should possess statutory qualifica- 
tions, and that the methods of awarding those 
qualifications should be reviewed. 

The National Coal Board’s plan _ indicates 
that the industry needs two distinct levels of 
under-officials and similar respansible people. 
At the lower level are the deputies and certifi- 
cated tradesmen, and for them it is proposed 
to institute part-time courses, taken over a 
period of three years and leading to a General 
Certificate which will satisfy the theoretical 
part of their statutory qualification. For those 
deemed capable of taking a more difficult 
examination, there will be an Ordinary National 
Certificate, carrying the same exemption as the 
General Certificate, but intended as a prepara- 
tion for the examination suited to the “ higher 
level ”’—under-managers, surveyors and tech- 
nicians. The final examiration for this higher 
level will be the Higher National Certificate, 
taken after a further two cr three years of part- 
time study. Oral and practical tests, however, 
are proposed as an alternative form of quali- 
fication for men unable or unwilling to take the 
written examination for deputies. 

A National Advisory Committee on Mining 
Certificates is to be established, which will take 
the advice of all the professional and educa- 
tional bodies interested, and will suggest 
minimum standards for courses and practical 
training acceptable to the Minister of Fuel and 
Power. The plan is being discussed by all 
representative bodies in the coal industry, by 
education authorities, and by the various 
professional institutions, but the Coal Board 
hopes that the courses may be started in 
September next. It is stated that some of the 
educational courses already in progress can 
be brought directly within the scope of the 
plan so that many existing studerts should be 
able to take the preposed certificates by 195i. 
According to the Board’s estimate, about 2C 
per cent of the 15,000 youths now entering the 
coal industry each year would be able to benefit 
from the new proposals. 
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French Engineering News 
(From our French Correspondent) 


French electricity production has reached a 
new record and present consumption is 100 
million kWh daily compared with the maxi- 
mum jroduction in 1938 of 63 million kWh 
daily. This increased production is due to 
the geveral improvement in the hydro-electric 

era'ing position and also to the accelerated 
construction of steam plants. While weekly 

wer cuts are still officially maintained they 
are not enforced in practice. 
* * * 


Partial restoration of port facilities at 
Bordewux has been relatively simple, and the 
now has seventy-seven ships’ berths with 
total length of 9200m. Reconstruction of 
wharves and equipment which were completely 
destroyed has now been started. Of these the 
most important is the Pauillac-Trompeloup 
pier, @ reinforced concrete structure with a 
316m quay, giving a depth of 10m, and equipped 
with four railway lines. The first berth will be 
completed in 1951 and the second in 1953. Also 
under construction is the Ambes oil pier and 
the Queyries berths. The latter will serve the 
industriai zone by giving berthing facilities for 
large ships ; it is expected that they will be in 
use-in 1951. Out of the 219 pre-war quay iastal- 
lations only 126 remained fit for use at the libera- 
tio. Recovery has been rapid, however. The 
port now possesses 201 sets of modern handling 
plant, including two self-propelling cranes, one 
of 15 tons and one of 60 tons capacity, two 90- 
ton and 100-ton cranes, and reconstruction of 
the 300-ton derrick is proceeding. Repair of 
vessels is also carried out at the port. While 
Bordeaux no longer has the two 25,000-ton and 
8000-ton floating docks she possessed pre-war, 
five pens of the submarine base are being used 
for repairing small units. A floating dock of 
15,000 to 17,000 tons is to be built. 
* * * 


A resolution has been put before the National 
Assembly asking for a minimum long-term 
plan for the construction and maintenance of 
railway rolling stock. It is pointed out that 
the absence of such a plan endangers the branch 
of industry specialising in such production, 
situated mainly in the Ardennes. Production 
capacity organised for re-equipment requires 
the annual construction of 15,000 to 20,000 
wagons. The fourth half-yearly report on the 
Monnet Plan shows that in 1947 and 1948 
47,500 wagons came into service, of which only 
2807 were of French construction. In fact, 
since the liberation, the Ardennes industry 
has had orders for only 15,800 wagons, whereas 
its production capacity was five or six times 
greater. Now that 8.N.C.F. credits have been 
reduced no new orders for material have been 
placed. 

* * * 

The French National Railways has begun 
the work of electrifying the 48}-mile line from 
Aix-les-Bains to La Roche-sur-Foron on the 
20kV, 50-cycle, single-phase system, with the 


idea of evolving a method of electrification. 


which will be cheap enough to apply to many 
secondary lines where traffic is too light to 
warrant the of conversion to the 
standard 1500V d.c. system. This particular 
route has eight tunnels, and long, steep grades 
culminating in 3} miles of 1 in 50. 

Only one substation is being built—at 
Annecy—and the fixed equipment altogether 
is very much cheaper than that of d.c. lines. 
The French estimates show the cost of the 
fixed equipment to be only half that of a d.c. 
conversion. Current is being supplied at 45kV 
from grid lines deriving from two existing 
hydro-electric stations 20 to 25 miles away. 

Three locomctives are being built at first. 
Two are to have single-phase traction motors 
fed with 50-cycle current, as it is considered 
that progress during the last few years has 
produced single-phase motors of this periodicity 
with good commutation and economical design 
for application to traction. The third locomo- 
tive is to have in the cab an asynchronous a.c. 
motor driving a d.c. generator, which will supply 
current to ordinary series-type traction motors. 
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Notes and Memoranda 


Rail and Road 


Inpian Rattway Evecrrirication.—According 
to a recent Parliamentary reply by the Minister 
for Railways and Transport, there are 235-99 miles 
of electrified lines on Indian railways. Schemes 
for extending railway electrification over long dis- 
tances in India are reported to be under examina- 
tion. 

Assam Raw Linx.—A direct rail link between 
Assam and the rest of India, through Indian 
territory, has been established through the opening 
to passenger traffic on January 26th of a 1424-mile 
long metre-gauge line. Indian Trade and Industry 
reports that construction work began early in 1948 
and was completed earlier than had been antici- 
pated. The new line passes through the Purnea 
district of Bihar, Darjeeling, the Jalpaighuri 
district of West Bengal and the Goalpara district 
of Assam. 


Air and Water 


Tue CHAMBER oF SHipPinc.—Sir Guy Ropner 
has been nominated as president, and Mr. C. E. 
Wurtzburg as vice-president, of the Chamber of 
Shipping of the United Kingdom. The annual 
meeting of the Chamber will be held on Thursday, 
March 2nd. 

Dock anp CanaL CHarGEs.—The permanent 
members of the Transport Tribunal, acting as a 
Consultative Committee, will sit at 10.30 a.m. on 
Tuesday, February 7th, at the Institution of Civil 
Engineers, Great George Street, London, 8.W.1, 
to hear the application of the British Transport 
Commission to the Minister of T rt for 
authority to make additional dock and canal 
charges. 

THE Port oF HELSINGBORG.—A sum of 31,000,000 
kronor has been allocated by the Helsingborg 
(Sweden) city authorities for extending the existing 
port facilities. A new bulk cargo and industrial 
basin, with crane equipment, and a new mineral 
oils basin are to be constructed, south of the pre- 
sent establishments, and additional cranes aré to 
be installed in other parts of the port. The turning 
basin in the outer harbour has been enlarged to 
886ft, with a depth of 33ft 2in. 

Tue Port or Lonpon.—The Port of London 
Authority was established, by Act of Parliament, 
on March 31, 1909, and became responsible for the 
five groups of docks and the conservancy of the 
tidal River Thames from Teddington to the sea, 
a distance of sixty-nine miles. The Authority 
was enjoined to develop and improve the tideway 
and dock systems of the Thames. An admirably 
written and illustrated brochure, which it has just 
published, gives an interesting account of its 
principal activities over the past forty years. 
Among the many other facts contained in the 
brochure is that about 1,500,000 tons of export 
cargo are now handled annually by the Authority, 
a quantity about twice as big as the pre-war ton- 
nage. More than 100 shipping companies normally 
operate regular direct services from the Port of 
London to over 300 overseas ports, and about 700 
ships on regular services normally leave London 
every month, for all parts of the world. 


Miscellanea 

INSTITUTION OF METALLURGISTS.—The next 
examinations for the Licentiateship and Fellow- 
ship of the Institution of Metallurgists will be held 
from August 28 to September 4, 1950. Candidates 
must submit applications for permission to enter 
the examinations before June Ist. Application 
forms can be obtained from the Registrar-Secretary 
of the Institution at 4, Grosvenor Gardens, 
London, 8.W.1. 

Sre.Lurre.—Our attention has been drawn by 
Delore Stellite, Ltd., of Birmingham, to the fact 
that ‘ Stellite” is a registered trade mark, the 
property of the firm. The reminder was sent to us 

use in our reproduction in abstract of the paper 
recently read by Mr. Turnbull before the Institution 
of Mechanical Engineers, on “‘ The Lost Wax Pro- 
cess of Precision Casting,” the word was spelt with- 
out an initial capital letter. 

“RESEARCH AND PropUCTION ” EXHIBITION.— 
An exhibition, entitled ‘‘ Research and Production,” 
is to be held by the British Welding Research 
Association at the B.W.R.A. London headquarters, 
29, Park Crescent, W.1, from Tuesday, February 7, 
1950, to Saturday, February llth, inclusive, 


between 10 a.m. and 5.30 p.m. Every aspect of 
welding will be covered by the exhibition, which is 
intended to show how research has helped welding 
and how welding can increase productivity. 


Demonstrations will be given of the non-destructive 
testing of welds and resistance welding machine 
instrumentation. Films will be shown daily. 
Lectures have been arranged as follows :—Wednes- 
day, February 8, 1950, at 3 p.m., “ Welding 
Research and Development in Connection with 
Abbey Works, with Particular Reference to Non- 
Destructive Weld Testing by Ultrasonics,” by 
W. 8. Atkins, B.Sc., A.M.I.C.E.; Friday, February 
10, 1950, at 3 p.m., ‘““ Why Welding Research ?” 
by R. Weck, Ing., Ph.D. 


“Our or Tovucs.’—An illustrated brochure 
entitled ‘‘ Out of Touch” describes a selection of 
the mechanical aids which have been designed and 
produced by St. Dunstan’s Development Work- 
shops to assist the particularly disabled men and 
women who come under the care of that organisa- 
tion. The men and women concerned are all ex- 
Service personnel, who received their injuries as 
the result of war service. All have been blinded 
and, in many instances, are doubly handicapped by 
the loss of one or both hands. The brochure 
shows how, by means of ingenious devices, many 
occupations are being brought within the capacity 
of blind and additionally disabled people. It 
presents the story of St. Dunstan’s Research Depart- 
ment and is published by that organisation at 191, 
Marylebone Road, London, N.W.1. 


ELIMINATION OF PRECIPITATION FROM COOLING 
TowrErs.—Prospects of achieving a substantial 
reduction in the moisture from cooling towers 
associated with power stations have been opened up 
by results which have been obtained from pre- 
liminary investigations undertaken by the British 
Electricity Authority. While it would be premature 
to claim that a complete solution has been found to 
a problem which has been engaging the attention 
of experts for many years, a notable advance is 
believed to have been made by the employment of a 
new method of eliminating excessive precipitation. 
Tests which have recently been carried out on a 
cooling tower fitted with special equipment have 
yielded results so far encouraging that the Authority 
has decided to extend the experiment to two other 
towers and envisages the modification of several 
others as manufacturing resources make this step 
possible. In the meantime the Authority has also 
under construction a small-scale model cooling 
tower for further investigation of the problem by 
its research department. 


ENGINEERING EQUIPMENT UsERS ASSOCIATION.— 
An association called the Engineering Equipment 
Users Association has been formed by five com- 
panies in the process industry field, namely : 
Anglo-Iranian Oil Company, Ltd.; Courtaulds 
Ltd. ; Imperial Chemical Industries, Ltd.; Lever 
Bros. and Unilever, Ltd., and Shell Petroleum 
Company, Ltd. Its object is to provide its members 
with a means for exchanging information on stan- 
dardisation of engineering materials and equip- 
ment, which they use in common. The new Asso- 
ciation will work through the British Standards 
Institution on matters of general standardisation 
and will assist that Institution by presenting, as 
far as possible, the co-ordinated views of its mem- 
bers’ representatives who serve on B.S8.I. technical 
committees, &c. When experience has been gained 
it is hoped that arrangements can be made 
for other user firms, who may be interested, to take 
part in consultations of this kind. Brigadier L. 
F. 8. Dawes has been appointed Secretary and the 
offices of the Association are at 20, Grosvenor Gar- 
dens, London, 8.W.1. 


THIRD PROGRAMME TRANSMITTING STATION FOR 
LiverProo.t.—During the week beginning January 
22nd, the Third Programme transmitter at Dryden 
Road, Liverpool, which was installed in 1940, closed 
down and the service was transferred to the B.B.C.’s 
new station in Mersey Road, Birkenhead. This 
station is on a 2-acre site, and comprises a 1kW 
transmitter housed in a temporary building and 
feeding into a T aerial supported by two tubular 
steel masts, 126ft high. Ultimately, when the 
permanent building has been completed, the station 
will have two 1kW transmitters, one for service and 
one in reserve. These transmitters are unattended 
and remotely controlled over telephone lines from | 
Broadcasting House, Manchester. Engineers in 
Manchester are thereby able to bring either trans- 
mitter into service and check its performance, out- 
put power, &c.. They are able to correct the carrier 
frequency of the transmission, should it deviate 


from its correct value, which is at present 
1474 ke/s, corresponding to a wave-length 
of 203-5m. The new station is ten times 


more powerful than the original, and this increase, 
together with the more efficient aerial that has been 
erected, will result in better reception of the Third 
Programme in most parts of the district. 
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FortLcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In qll cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

To-day, Feb, 3rd.—Liverroot Branos : Liverpool Engi- 
neering Society, Dale Street, Liverpool, “Time and 
Motion Study,” R, Hunt, 6,30 p.m. 

Mon., Feb. "—N.E. Lonpon Brancu : Mawney’s 
Arms, Mawne Road, Romford, Essex, ‘“‘ Power 
Cables,” H. E. Tickner, 8 p.m. SHEFFIELD BRANCH: 
Regal ¥ Victoria Station Hotel, Sheffield, ** Estimating,” 

Mullholland, 7.30 p.m. 

Tth.—8.E, Loxpon Brance: Castle Hotel 

Eltham, “Cold Cathode Lighting,” 

E. A. on, 8 p.m.—wW. Lonpon BRANCH: 

Town Hall, Hammersmith, “Electric Resistance 

Welding,” H. E. J. Butler, 7.30 p.m. 

reb. 





Tues., Feb. 
High Street, 





Wed., 8h. —BRapFORD BRANCH : Midland Hotel, 
Bradford, ‘‘ The Heating and Lighting of Office Build- 
ings,” L. M. Bruce, 7.30 p,m. T BRANCH : 
al ther Hotel, Maidstone, “ Refrigeration,” 


7.30 

Fri., . 10th. NorrmseHaM Branocn: G.E.C. Show- 
room, Steney Street, Nottingham, ‘‘ Lumens, Lamps 
and Lighting,” C. 8. Caunt, 7.30 p.m. 


Engineers’ Guild 
Thurs,, Feb. %h.—MerTropotitan Brancy: Lighting 
Service Bureau, 2, Savoy Hill, W.C.2, “‘ The Organisa- 
tion of the Architectural Profession,’’ Darcy Braddell, 


6 p.m, 
Diuminating Engi ing Society 
To-day, Feb. 3rd.—-Batu anp Bristot Centre: Grand 
Hotel, Bristol, “‘ American Lighting Trends,” A. L. 


Randall, 7 p.m._—-HuDDERSFIELD GROUP: Electricity 
Showrooms, Market Street, Huddersfield, ‘“‘ Visual 
Fatigue,” & B. Nutt, 7.15 p.m. 

Mon., Feb. 6th.—SHEFFIELD CENTRE : The University, 
Western Bank, Sheffield, “‘The Latest in Electric 
Lamps,” H. L. Privett, 6 p.m. 

Thurs., Feb. 9th.—CARDIFF Centre: S. Wales Elec- 
tricity Board Demonstration Theatre, The Hayes, 
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Institution of Civil Engineers 
Tues., Feb. Tth—Great George Street, Wiseniater, 
8.W.1, ““Ocean Waves and Swell,” N. F. Barber, 


30 

Thurs, “ Feb. 9th.—Miptanvs AssociaTION: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham, “The Walsall Generating Station,” L. F. 
Jeffrey, 6 p.m. 

Institution of Electrical Engineers 

To-day, Feb. 3rd.—N.E, rcupents’ Srorion: King’s 
College, Neweastle-upon-Tyne, “ Electrical Technique 
Applied to Fuel Injection quipment for Road Trans- 
port Vehicles,” R. C. T. Stead, 7 p.m. 

Sat., Feb, 4th—N. Mrptanp Stupents’ Sgorron : York- 
shire Electricity Board Offices, Whitehall Road, 
Leeds, 1, “ Electrostatics in Industry,” G. Auton, 
ll am. 

Mon., Feb. 6th.—Epvucation Discussion CrroLe : Savoy 
Place, Victoria Embankment, W.C.2, discussion on 
‘What Can Usefully be Taught to Students About 
Ferro-Magnetism ?" opened by F. Y. Poynton, 
5.30 p.m.——S. Miptanp CenTRE: James Watt 
Memorial Institute, Great Charles Street, Birmingham, 

‘Television Radio Relay Links,” A. H. Mumford and 
C. F, Booth, 6 p.m. 

Tues., Feb. Tth—-MEASUREMENTS SeEcTION: Savoy 
Place, Victoria Embankment, W.C.2, ‘‘A New Pre- 
cision A.C. Voltage Stabiliser,” G. N. Patchett ; “ An 
Instrument for the Measurement of Rate of Change of 
Power System — E. Bradshaw and M., Z. 
Tanyeloglu, 5.30 

Sat., Feb. 1lth.— orkshire Electricity Board Offices, 
Ferensway, Hull, “The Historical Development of 
the Induction Type Energy Meter,” C. Adamson, 
2.30 p.m. 

Mon., Feb. 13th.—Savoy Place, Victoria Embankment, 
W.C.2, Discussion on “Interference Suppression,” 
opened by E. M. Lee, 5.30 p.m. 


Institution of Engineering Draughtsmen and Designers 
Tues., Feb, Tth.—St. Andrew’s School, Sydney Road, 


Enfield, Middlesex, ‘‘ Design and Production Organisa- 
tion in Great Britain and Other Countries,’ W. A. 
Melhuish, 7.15 p.m. 
Institution of Engineering Inspection 
Tues., Feb. Tth. —Coventry Brancn: Tech. Coll., 
Coventry, * 


* Gear os and Gear Inspection,” L. 

Weod, 7.30 p.m.——S. Branon: Grand Hotel, 
Broad Street, Bristol, ‘‘ Modern Trends in Internal 
Combustion Engines,” J. Lowy, 7.30 p.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tein , Feb. 7th.—39, Elmbank Crescent, Glasgow, ‘‘ Some 





Cardiff, aouns of Architecture,” G. Grenfell 
Baines, 5. ag) em m.———LEICESTER CENTRE : E. Midland 
Electricity rd, Charles Street, Leicester, “‘ Trans- 


port Lighting,” J. N. Hull, 6.30 p.m.——MANOHESTER 
CenTrRE: College of Technology, Sackville Street, 
Manchester, Presidential Address, J. N. Aldington, 


6 p.m. 

Fri., Feb. 10th.—BtmmincuaM CENTRE : Imperial Hotel, 
Temple Street, Birmingham, “ Lighting in Mines: 
With Special Reference te Flamepreof Equipment,” 
Forbes W. Sharpley, 6 p.m. 

Mon., Feb. 13th—Leeps Centre: Lightin 
Bureau, 24, Aire Street, Leeds, 1, “‘ Street 
Its Background,” E. J. Stewart, 6 p.m. 


Incorporated Plant Engineers 
Wed., Feb. 8th.—E. Mrptanps Brancu : Welbeck Hotel, 
Nottingham, Ten-Minute Papers by Members, 7 p.m. 
Thurs., Feb. 9th.—NEWCASTLE-ON- ny 9 Brancs : Turks 
Head Hotel, Newcastle-on- “* Approach to Indus- 
trial Lighting Problems,” R. "Wingate, 7 7.15 p.m. 


Institute of Fuel 

Tues., Feb. Tth.—Institution of Mechanical Engi 3, 
Storey’s Gate, St. James’s Park, 8.W.1, “ Scientific 
Control in the Coal Industry,” D. Hicks, 5.30 p.m. 

Institute of Marine Engineers 

To-day, Feb. 3rd.—Munici Tech. Coll., Sunderland 
“ Air Conditioning,” J. K. W. MacVicar. 

Mon., Feb. 6th.—S.EB. London Tech. Coll., Lewisham 
Way, London, 8.E.4, “Photo Elasticity,” J. Ward, 
7.30 p.m. 

Wed., Feb. 8%h.—Polytechnic, Woolwich, ‘Steam 
Generation for Power Stations,” A. G. Crouch, 7.30 


p-m. 

Mon., Feb, 13th.—King’s College, Strand, London, 
W.C,2, “ The Future of Steam for Marine Propulsion,”’ 
W. Gregson, 5.30 p.m. 

Institute of Metals 

Thurs., Feb. 9%th.—Lonpon Locat Section: 4, Grosvenor 
Gardens, 8.W.1, “ Recent Developments and Modern 
Techniques in Metallurgical Analysis,” E. J. Vaughan, 
7 p.m. 

Mon., Feb. 13th.—Scorrisu Locat Section : Institution 

of Engine: and Shipbuilders i in Scotland, 39, Elmbank 

Crescent, ag ee ‘The Fabrication of Nickel 

Alloys,” E. J. Bradbury, 6.30 p.m. 


Institute of Road Transport Engineers 
Mon., Feb. 6th.—SeorrisH CENTRE : Institution of ne 
neers and Shipbuilders, ee * Bearings and Re- 
placement Technique,” P. P. Love, 7.30 p.m. 
Institute of Transport 
. Mon., Feb. 6th—Metropouitan Section: Livingstone 
House, Broadway, London, 8.W.1, “‘ The Transport 
Problems of the t Africa Groundnut Scheme,” M. 


Ormerod, 5.45 p.m. 
Mon., Feb, 13th.—Jarvis Hali, 66, Portland Place, W.1, 
Brancker Memorial Lecture, D. C. T. Bennett, 5.45 p.m, 


Institution of Chemical ie ma 
To-day, Feb. 3rd.—College of Tech ter, 
Arcnual General Meeting, “ Atomic 7 we > Sir 
Wallace Akers, 3 p.m. 
Tues., Feb. 7th.—Geological Society, Burlington House, 
Piccadilly, W-1, 1, “ The Manufacture of Titanium Pig- 
ments,” H. Coates, 5.30 p.m. 


Service 
ighting : 











in Farm Mechanisation,”” W. J. West, 
6. 30 p.m. 

Institution of Heating and Ventilating Engineers 

Wed., Feb. 8th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W.1, Annual 
General Meeting and Presidential Address, 6 p.m. 
E. Miprtanps Brancu: College of Technology, 
Newarke, Leicester, ‘‘ Drying by Heated Air, 
Clegg, 6.30 p.m. 

Institution of Mechanical Engineers 

es Feb. 3rd—Storey’s Gate, St. James’s Park, 8.W.1, 

Recent Developments in this Country in the Making 
of High-Pressure Vessels for the Oi} Re Refining ana 
Chemical Industries,” H. B. Fergusson, 5.30 p,m, 
Tues an dng ts A. ny resi gL Geisha Cafe, 

ert treet, Coventry, “ Inte Expanding Shoe 
Brakes for Road Vehicles,” Ivan Waller, 7 p.m. 

Thurs., Feb. %h—N.W. Brancu : Engineers’ Club, 
Albert S Manchester, “Some Current Types of 
Marine Diesel ‘Engines, "OC. Pounder, 6.45 p.m.—— 
Scorrish Branou: Royal Tech. Coll., George Street, 
Glasgow, “‘ World Energy Resources and their Utilisa- 
tion,” A, Parker. 

Sat., Feb. 11th—N.W, Brancu GrapvuatTEs’ SECTION : 
Engineers’ Club, Albert Square, Manchester, Annual 
Luncheon, ‘‘ Blue Riband Ships and their Machinery,” 
W. J. Kearton, 1 p.m. 


Institution of Production Engineers 
To-day, Feb. 3rd.—BirminecuamM Section: Chamber of 
Commerce, 95, New Street, Birmingham, “ Pro- 
ductivity and Costs,” W. S. Risk, 6.30 p.m. 
W. Wates Sus-Section: Y.M.C.A., St. Helen’s 
Road, Swansea, “‘The Metallurgist’s Place in Pro- 
duction Engineering,” E. R. Gadd, 7.30 p.m. 





The 
R. R. 








Sat., Feb. 4th.—YorRKSHIRE GRADUATE Szorion: Visit 
to the Hunslet Engine ag = Mg Ltd., Hunslet Engine 
Works, Jack Lane, Leeds, 15 p.m. 


Mon., Feb. 6th.—Hairax Be deip hite Swan Hotel, 
Halifax, ‘The History and Development of the Auto- 
matic Loom,” H. de G, Gaudin, 7,15 ——— 
SHIRE Secrion: Hotel ay. King Street, 
Leeds, 1, “ Jodveicial Finishes,” F. Hennessey and 
Cc. C. Gladwell, 7 

Wed., Feb. 8th. — Lanciininen GRADUATE SECTION : 
College of Technology, Manchester, “ Surface Coating 
and Synthetic Fi Finishes, ” W. Howard, 7.15 p.m. 

Thurs., Feb. 9%th.—CoRNWALL SECTION : Holman’s 
Canteen, Dolcoath Road, Camborne, ‘“ Diesel Engine 
Development,” Freeman Sanders, 7.15 p.m. 
SourHERN Section: University College, Southamp- 
ton, ‘‘ History and Development f the Diesel Engine,” 
J. Whitaker, 7.15 p.m. 

Fri., Feb. 10th.—CoventTry SECTION : Geisha Cafe, 
Hertford Street, Coventry, ‘‘Modern Developments 
in Measurement, including Screw Threads,” H. 
Foster, 7 p.m.——WESTERN SECTION : Wheatstone 
Hall, Brunswick Road, pe gee He ‘Electronics in 
Industry, ” L. G. Ward, 7.30 

Mon., Feb. 13th.—SHEFFIELD Riccioer'c Royal Victoria 
Station Hotel, Sheffield, “ Ball and Roller Bearing 
Manufacture,” R. K. Allan, 6.30 p.m. 

Junior Institution of Engineers 

To-day, Feb. 3rd.—39, Vietoria Street, Westminster, 
8.W.1, Film Evening, “ Research in Engineering,” 
introduced by J. M. ‘Dodds, 6.30 p.m. 
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Mon,, Feb, 6th—N.W, Secovion; Mancl “tog Ge 

graphical Society, | 16, St. Rog de Parson ize, _. 
A. Carr, 7 p.m, 

Fri., Feb, 10th.—39, Vic toria Street, W tminste 
8.W.1, “ Plaster of Paris in Engineering, ‘ Stanley 
L. Lyons, 6.30 p.m. y 

Manchester Association of Engineers 

Fri,, Feb. 10th,—Engineers’ Club, Alber § quare, 
Manchester, ‘ Boiler Feedwater Treatme: for low 
or Medium Pressures, with Special Referen.. ty High. 
Pressure Boilers,’ P. Hamer, 6.45 p.m. 

Manchester Geological and Mining Soci\y 

Thurs., Feb. %h.—Tech. Coll., Library Strev:, Wigan 
“Pit Bottom Arrangements,” L. L. Van )'raag and 
R. R. G. P. Jackson, 3.15 p.m. 

Newcomen Society 

Wed., Feb. 8th.—Science Museum, South Kk sington, 
8.W.7, “ Isaac Wilkinson, Inventor and Iro: founder.” 
A. Stanley Davies, “‘A Brief Account of Draughts- 


men’s Instruments,” H. W. Dickinson, 5.30 )).m,. 
North-East Coast Institution of Engineers and Si. :pbuilders 


Fri., Feb. 10th.—Miniag Institute, Newe: le-upon- 
Tyne, 1, ‘ Diesel Engine Crankcase Safety Precay. 
tions,”’ C. C. Pounder, 6.15 p.m. 

Royal Aeronautical Society 
— , Feb. 9th.—Institution of Civil Engine, 3, Great 
—— Street, Westminster, 8.W.1, ‘The i rodueing 
of a Prototype Aircraft,” C. T, Wilkins, 5.30 ».m. 


Royal Institution of Chartered Surveyors 
Mon., Feb. 6th.—12, Great George Street, Wes stminster, 


5.W.1, ‘‘ Practical Planning Under the Town and 
Country Planning Act, 1947,” B. J. Collins and J, Pp, 
Rhys, 5.30 p.m. 
Society of Engineers 

Mon., Feb. 6th.—Geological Society, Burlington House, 
Piccadilly, W.1, Presidential Address, C. L. Boucher, 
5,30 p.m, 

Stephenson Locomotive Society 


Sat., Feb. 4th.—Leeps Centre: Y.M.C.A., Albion Plage, 
s, “Dean Locomotives of the Great Western 
Railway,” G. Clifford, 2.30 p.m. 

Mon., Feb. 6th.—32, Russell Road, Kensington, W.14, 
” The Midland and South- Western Junction Kailway,” 
C, R. Clinker, 6.30 p.m. 

Wed., Feb. 8h.—LiverPoot CENTRE: General Offices, 
Central Station, Liverpool, Short Papers by Member, 


7 p.m. 

Thurs., Feb. 9th.—MIDLAND CENTRE : 71, Edmund Street, 
Birmingham, Area Annual — * Railway Books 
and Pamphlets,’ G. 8. Dewabery, 7.15 p.m. 


Sat., Feb. 11th.—N.E. CEntTRE : Chailal Thdvetsy Club, 
Lovaine Place, Newcastle-on-Tyne, Area Annual 
General Meeting, 2.30 p.m.— “ScorrisH CENTRE; 
Heriot-Watt College, Edinburgh, 1, “ Highland Rail. 
way Rolling Stock,” D. L. G. Hunter, 3 p.m. 

Women’s Engineering Society 
Wed., Feb. 8th.—Lonvon Branen: 35, Grosvenor 


Place, 8.W.1, ““ Women and Transport,” 7 p.m. 





Contracts 


Lacos Harsour.—The tender of Pauling and 
Co., Ltd., 26, Victoria Street, S.W.1, for the 
extension of Lagos Harbour, Nigeria, has been 
accepted by the Crown Agents for the Colonies 
on behalf of the Government of Nigeria. The con- 
sulting engineers are Messrs. Coode, Vaughan-Lee, 
Frank and Gwyther. The work consists mainly 
of a deep water quay, 2565ft long, constructed in 
slice blockwork, a lighter wharf of the same type, 
a large amount dredging and _ reclamation, 
railway sidings, road work, shed accommodation, 
and the opening up and operation of a large quarry 
and crushing plant. The value of the contract 
exceeds 2} million pounds sterling. 





INDUSTRIAL Mission To Pakistan.—The British 
Government has accepted an invitation from the 
Pakistan Government to send an industrial mission 
to Pakistan. It will arrive in Karachi on February 
26th, and will spend about three weeks in Pakistan. 
The mission will be led by Lord Burghley, K.C.M.G. 
The other members will be the Hon. A. D. Campbell 
(textile industry), Dr. G. I. Higson (chemical 
industry), Mr. E. C, Holroyde (electrical industry), 
Lieut.-Colonel Sir Cyril Jones (food processing), 
Mr. W. J. H. Rennie (civil engineering), Mr. 8. J. 
Wright (agricultural machinery industry), and 4 
representative of the Trades Union Congress who 
has not yet been finally nominated. Mr. W. Godfrey, 

United Kingdom Senior Trade Commissioner in 
Pakistan, will also be a member of the mission, and 
Mr. M. J. Watt, of the Federation of British Indus- 
tries, will be attached to it in an advisory capacity. 
The secretary of the mission is Mr. J. Gray, of the 
pag of Trade. The mission’s terms of reference 

‘To explore and report to the United Kingdom 
Gevunemnast on the steps which might be taken to 
assist the flow of trade in both directions between 
the United Kingdom and Pakistan, and particularly 
on the way in which the United Kingdom industrial 
and commercial interest could assist further in the 
planning and execution of schemes which the 
Pakistan Government has under consideration for 
the economic development of the country and the 
expansion of its trade.” 
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Road Research, 1948 


On Tuesday last the D.S.I.R. published the 
Report of the Road Research Board for 1948, 
It is obtaineble from H.M. Stationery Office, 

rice 28s. Of the investigations on hand at the 

Research Laboratory those concerned 
with traffic flow, road surfacings and plant and 
machinery are particularly important to national 
productivity. The Board also emphasises the 
need for more intensive studies of the economics 
of road construction. The Report points out 
that, although the results of research are 
directly utilised by some exporters, chiefly tar 
distillers and manufacturers of civil engineering 
plant, they are also of value in helping civil 
engineers and contractors in this country to 
keep abreast of technical developments, and 
in encouraging engineers overseas to turn to 
Great Britain for advice and information. 
Inquiries received by the Labora’ have 
often been the starting point for orders for 
British firms. Importance is attached to 
studies of plant and machinery, which have 
already shown promise of securing more 
effective use of the resources of the roadmaking 
industry. A survey of methods of spreading 
chippings for surface dressings, for example, has 
shown that the productivity of the least 
efficient unit is only half that of the best. More 
mechanisation and improved techniques would 
probably result in substantial savings of 
labour throughout the industry. Work on 
bituminous surfacings has included investiga- 
tions undertaken in co-operation with the 
British Road Tar Association. Their objective 
was the improvement of the weather-resisting 
properties of home-produced tar. Ifthe average 
life of a surface dressing, which is the cheapest 
and the most widely used form of road main- 
tenance, could be increased from three to four 
years, there would be an overall saving equive- 
lent to some £3,000,000 a year. In the work 
on traffic flow, where a large amount of data 
is required to make effective comparisons, 
the Laboratory has been successful in develop- 
ing a labour-saving techaique which makes 
use of observer cars, These -cars infiltrate 
into the normal streams of traffic and are 
fitted with various devices for recording data. 
The technique has been used in a survey of 
traffic in Central London. The Report also 
refers to many other investigations covering a 
wide field of problems ranging from the pro- 
perties of subsoils and concrete to studies of 
glazed ice on road surfaces and the performance 
of snow ploughs. The winter sessions of lecture 
courses at the Laboratory are said to have been 
again fully attended. 


The Institute of Refrigeration 

Tue Golden Jubilee Banquet of the Institute 
of Refrigeration took place on Wednesday, 
February Ist, at the Savoy Hotel, London. 
The President, Viscount Bruce of Melbourne, 
took the chair and some 400 members and 
guests attended. Before serving dinner the 
chairman announced the indisposition of His 
Royal Highness the Duke of Gloucester, the 
principal guest of the evening, who, however, 
sent his speech, which was read by Lord Bruce. 
In proposing the toast of ‘‘ The Institute of 
Refrigeration,” the Duke wrote that no single 
factor had contributed more than refrigeration 
to the improvement of diets and the health and 
well-being of the civilised world. It had enabled 
the British Dominions and Colonies to send 
their perishable products to this country. A 
new possibility, he said, was the development 
of the “* quick freeze ” process of refrigeration. 
In responding to the toast, Viscount Bruce 
praised the admirable speech prepared by His 
Royal Highness. Refrigeration, he said, must 
play its part in giving assistance to South- 
East Asia, for only then would the backward 
countries be able to sell their products over- 
seas. In supporting Lord Bruce, Mr. J. Ray- 
mond, the Secretary Emeritus of the Institute, 
spoke of the warmth and cordiality of the men 


of the British refrigerating machinery industry. 
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Their work was reflected in our exports of 
refrigerating machinery, which had grown, 
he said, from £400.0)0 before the war to 
£4,000,000 in 1948 and last year had exceeded 
£7,000,000. The toast of “Science and 
Industry” was proposed by Lord Dudley 
Gordon, who said that the Ice and Cold S.orage 
Association, which later changed its name to 
the British Association of Refrigeration, which 
was now truly and worthily the Institute of 
Refrigeration, started its life at the same 
time as the National Physical Laboratory. 
He referred to the great work the late Sir 
William Hardy had done fifty years ago in 1900, 
for the Food Investigation Board. The art 
of refrigeration, Lord Dudley Gordon said, 
had started later than some other developments 
in mechanical engineering, which had enabled 
it to take full advantage of the accumulated 
knowledge with regard to the laws of heat and 
the behaviour of materials. A refrigerating 
engineer needed, however, to be a physicist, 
a chemist and a biologist with a turn towards 
horticulture. Truly in that profession science 
and industry worked hand-in-hand, 


Institution of Mechanical Engineers 


Tux Institution of Mechanical Engineers has 
stated this week that, if suitable candidates 
offer themselves, the Council hopes to make a 
certain number of awards of Clayton Fellow- 
ships during 1950. The Fellowships will be 
financed from funds derived from the Clayton 
bequest, the object being to enable the holder to 
obtain specia] experience or training ia practice 
beyond that of an apprentice, pupil or trainee in 
mechanical engineering; to pursue advanced 
studies of a post-graduate character in mecha- 
nical engineering or related science, and to 
pursue an approved programme of research. 
The value of the Fellowship will be assessed 
to meet the requirements of a case, but usually 
will be between £300 and £600 for twelve months, 
or such shorter period as may be approved. 
In exceptional cases an extension beyond twelve 
months may be granted. Candidates must 
be British-born subjects of not less than twenty- 
three, have obtained an engineering degree, or 
have satisfied the Institution’s examination 
requirements for corporate membership by 
some other means. They should preferably 
have had not less than eighteen months’ 
practical training in works. The Institution 
also announces that, under the will of the late 
Sir Edward Manville, funds are available for 
the award of a Fellowship for the encourage- 
ment of invention and research in automobile 
engi . It is proposed to award a Munville 
Fellowship or Scholarship—on conditions similar 
to those for the Clayton Fellowship—to any 
candidate whose training or programme lies 
within the field of automobile engineering. 
Forms of application for the Clayton Fellow- 
ships and for the Manville Fellowship can be 
obtained from the Secretary of the Institution, 
Storey’s Gate, London, 8.W.1. The closing date 
for applications is May 15, 1950. 

Loss of H.M. Submarine “ Truculent” 

Tue Admiralty has now issued a further 
statement on the recent loss of the submarine 
“Truculent,” with sixty-four lives, which as 
recorded in our.Journal note of January 20th, 
occurred in the Thames Estuary on Thursday, 
January 12th. After reviewing the equip- 
ment of the ship and its lifesaving apparatus 
and the circumstances of the collision, it is 
pointed out that the circumstances in which 
so many of those on board were lost d ffor 
from other submarine accidents, since this was 
a collision on the surface, which was followed 
by rapid flooding, and the consequent loss of 
electrical power. The loss of life, the state- 
ment continues, was mainly due to the lack of 
immediate knowledge of the collision by the 
Naval authorities, and the consequent absence 
of surface craft, at the time when escapes 
from the submarine were taking place, com- 
bined with the strong ebb tide, which was 





then flowing. Work on the salvage of H.M.S. 
“ Truculent ” is proceeding. All the necessary 
craft have been assembled, the moorings laid 
and messenger wires entered. Further pro- 
gress, it is stated, is entirely dependent on fine 
weather. The Board of Admiralty wishes to 
express its deep sympathy with the relatives 
of all who lost their lives in this disaster and 
also with the Royal Air Force and the relatives 
of those who were killed in an accident to a 
Royal Air Force aircraft, which was bringing 
supplies for use during salvage operations. 


The Belgian Committee on Gas 
Turbines 

THE Belgian Committee on Gas Turbines, 
has prepared a R2port on ‘“ The Applica- 
tion of Gas Turbines to the Production of 
Electrical Power.” After defining the various 
terms used, the Report proceeds in the first 
chapter to describe the various types of gas 
turbines now in use. The open and closed 
cycles and the mixed cycles are all described 
and illustrated with simple diagrams. The 
performance of gas turbines, their operation 
under partial loads, and possible methods of 
increasing power output are then discussed. A 
complete list of the gas turbines already built 
and under construction is then given, which is 
followed by a section on the price of such tur- 
bines, which varies we note, from about 4000 
francs por ki'owatt for the simple gas turbine up 
to 6500 francs psr kilowa‘t for the more compli- 
cated installation, complete with electrical equip- 
ment in the power house. The second chapter 
deals with fuels for gas turbines, liquid, gaseous 
and solid, and the characteristics of these fuels 
are given end the principal gas turbines which 
have been designed to use thm enumerated. 
Chapter III of the Report is devoted to a 
comparison of the performances of steam tur- 
bines and gas turbines, and is illustrated by 
typical curves drawn for turbines using fuel 
oils and blast furnace gas. Finally, curves are 
reproduced for industriel plants and large 
power sta‘ions. The Secretary of the Com- 
mittee is Mr. A. Jaumotte, 33, Avenue Jeanne, 
Brussels. 


The Utrecht Spring Fair 


Ir is announced that the Royal Netherlands 
Industries International Fair will take place 
at Utrecht, Holland, from Tuesday, March 21st, 
till Thursday, March 30:h. The Fair this year 
will, it is expected, be larger than that of last 
year, and again firms exhibiting foreign pro- 
ducts will oceupy a predominant place. As in 
previous years, the consumer goods and 
domestic exhibits will be displayed in the 
Vrendenburg Square, while the technical exhibits 
will be accommodated on the Croeselaan fair 
ground. A feature of the Vrendenburg exhibits 
will be the large textile section representing the 
Benelux countries, and a footwear and leather 
section, which will be displayed in new halls 
with stands arranged on an entirely new prin- 
ciple, designed to make possible a complete 
survey of the contents of the stands from any 
part of the halls. .Near the entrance to the 
textile sec ion has been reserved for a 
special exhibit by the Netherlands Economic 
Intelligence Service, showing packing methods 
suitable for the American markets. More than 
one half of the exhibition space will be devoted 
to technical exhibits. Three halls will be set 


apart for road-making and building machinery 


and appliances, and road transport vehicles, 
while other halls will show a display of Nether- 
lands-produced paints, lacquers and varnishes. 
The machine tool section will again occupy three 
halls, and it will be international in character. 
The same will apply to the section for internal 
combustion engines. A further feature of the 
Fair will be the separate national sections, in 
which collective exhibits from Balgium, Czecho- 
slovakia, Hungary and Poland will be shown. 
This year Western Germany will be repre- 
sented by a separate technical exhibit. 
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Refractories Research in the Open-Hearth 
Steel Industry’ 


NE of the aims of research in the steel 

industry is to increase the yearly output 
of basic open-hearth furnaces by using basic 
refractories, where at present silica refrac- 
tories have to be used. Full-scale experience 
now being obtained suggests that an increased 
output of up to one fifth on a large proportion 
of this country’s capacity may well prove 
possible. 

When, in 1878, Thomas and Gilchrist 
announced their discovery of basic linings 
for steel furnaces they solved one big prob- 
lem and posed another. The problem solved 
was the provision of a furnace lining in 
which lime could be used to remove phos- 
phorus from the bath of metal and form a 
slag. Previously only acid-lined furnaces 
of silica brick were used, in which lime 
could not be worked and phosphorus could 
not. therefore be removed from the raw 
material. Both Bessemer and Siemens, 
though they revolutionised steel manufac- 
ture, were limited before this discovery to the 
use of phosphorus-free iron ores and pig iron. 

Thomas and Gilchrist’s work made pos- 
sible the exploitation of the vast phosphorus 
bearing ore deposits throughout the world 
and to-day the bulk of steel manufactured 
is produced by their basic process. During 
1946 and 1947, for example, the only avail- 
able figures show that 87 per cent of the 
production of the countries nsible 
for 81 per cent of the world production of 
steel was basic. 

But the solution to the problem of pro- 
viding a basic lining to accommodate a 
phosphorus-bearing slag brought in its train 
difficulties connected with the mechanical 
characteristies of basic materials. Even 
to-day, seventy-one years after the basic 


the sort of which acid furnaces are normally 
constructed throughout. 

This article refers only to open-hearth 
furnaces. Basic linings are, of course, used 
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than silica bricks, and thus can allow 
a furnace built only of such bricks to pg 
worked at a higher temperature and 
“driven” harder, giving a greater output 
Under good conditions a far longer life ought 
to be obtained from a furnace roof made of 
basic bricks, so that repair time and cogts 
should be cut down and output over 4 
prolonged period proportionately increased, 

Nevertheless, the roofs of almost al! open. 
hearth furnaces, acid and basic, are stil] 
constructed of silica bricks, and frequently 





Fic. 2—RADEX 


in other steelmaking furnaces. But in 
the United Kingdom the basic open-hearth 
process has outstripped the rest in tonnage, 
as will be seen from the table opposite, 

The anomaly of the continued use of 





FIG. 1-THE PALLISER WORKS FOR THE MANUFACTURE OF MAGNESITE 


process was introduced, nearly all basic 
open-hearth furnaces in operation are not 
wholly composed of basic bricks, but make 
use in varying degrees of silica bricks of 


* Communicated by the British Iron and Steel Research 
Association. 





acid bricks in basic furnaces is a consequence 
of the relatively high price of basic pricks, 
and it exists in spite of the fact that basic 
bricks are chemically more suitable and 
logical in every part of the furnace. 


Moreover, they have a higher melting point 





FURNACE ROOF 


the end and sidewalls as well, leaving 
only the hearth, which actually contains 
the bath of steel, to be made from basic 
materials. This construction is adopted 
although the working temperature of 
an open-hearth furnace often reaches 
a point only 30 deg. to 50 deg. Cent. 
from the melting point of silica bricks and 
although silica brick roofs on basic furnaces 
are apt to “drip” what may amount to 
some hundredweights of silica during every 
heat into the bath of steel. The extra 
quantity of silica thus introduced into the 
slag on the top of the bath makes it necessary 
to add extra lime, which in turn requires a 
greater heat input and fuel consumption for 
the same output of steel. At the same time, 
of course, this “drip” limits the life of 
silica roofs. 

The life of silica bricks can be improved 
by reduction of the impurities they contain 
but the refractories industry has almost 
reached the limit of that improvement. 
Silica bricks are now normally made from 
materials containing only 1 per cent of 
impurities. Even if more elaborate manu- 
facturing methods can reduce this figure by 
half, as in the “‘ super duty ”’ bricks recently 
developed, the scope for improvement is 
obviously very limited. 

Basic bricks are free from drip. The limit- 
ing factor on their life is chiefly their ten- 
dency to pick up iron oxide from the con- 
tents of the furnace, an action that causes 
them to grow and burst. But since the 
manufacture of special basic bricks is 4 
relatively new field, it offers far more scope 
for improvement as experience and know- 
ledge are gained. 

One reason for the continued general 
employment of silica roofs is that although 
basic refractory bricks have a higher melt- 
ing point than silica bricks, the latter retain 
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their full strength right up to melting 

int, whereas basic bricks get weaker 
progressively. Further, if subjected to 
temperature changes’ such as occur in a 
furnace that is shut down at week-ends 
basic bricks tend to flake off, or “‘ spall” 
the layer which has absorbed iron oxide. 
Another complication arises from the fact 
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cient to answer. But an open-hearth furnace 
might cost between £10,000 and £20,000 to 
reconstruct and the process might take 
some weeks. Moreover, if production is 
not to be lost, any furnaces put on special 
trials must continue to turn out their 1000 
to 2000 tons of good steel every week. Not 
more than a very few such furnaces can be 


U.K. Steel Production in Thousands of Tone 
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Extracted from British Iron and Steel Federation's “ Statistical Year Book,” 1948. 


that while a silica brick expands and con- 
tracts appreciably only when less than red 
hot, a basic brick expands and contracts 
at all temperature changes, and thus must 
have “breathing space.” Lastly, basic 
bricks are over one and a half times heavier 
than silica bricks. Since a normal open- 
hearth furnace roof is a natural arch, sus- 
pended by its own weight, the weaker basic 
brick has to withstand a heavier load than 
the silica brick. In a furnace of about 140 
tons’ capacity, for example, the silica brick 
would have to withstand a stress of about 





Fig. 3—LABORATORY TEST RIG OF 


27 Ib per square inch and a basic brick would 
have to withstand a greater stress propor- 
tional to its greater weight, about 48 Ib 
per square inch. 

Taking into account the fact that basic 
bricks ate some four or five times more 
expensive than silica bricks we can pose 
the question: in what way can an all-basic 
furnace be built to take the maximum advan- 
tage from a higher working temperature 
and the minimum disadvantage from the 
high price, the spalling and the mechanical 
weakness to which the basic brick is subject ? 

This may seem a straightforward question 
that a large number of trials under reason- 
ably controlled conditions would be suffi- 


DETRICK ROOF 


used for experiments simultaneously over 
the whole industry. 

The most practicable basic brick for the 
purpose is the chrome magnesite brick, and 
before the war, the Austrians, 
of natural deposits of magnesite, were able 
to develop a brick which was accepted as 
the standard of quality. Trials in this 
country with open-hearth furnace roofs 
of these bricks were just beginning to show 
promising results when war broke out. 
Just at that time, for example, Stewarts 
and Lloyds, Ltd., had completed a trial on 


a furnace which had lasted for a fortnight 
over two years, giving over 1400 heats, as 
much as four times what might have been 
expected from a comparable silica-roofed 
furnace. The Lancashire Steel. Corporation, 
too, reported on a furnace which had been 
turning out about 100 tons per week more 
than a comparable silica-roofed furnace. 
The Germans were achieving what ap 

to be very remarkable results with similar 
material, and were getting as much as 3000 
heats from one roof. But conditions were 
not comparable, since not only did they 
have no week-end shut-down, and therefore 
less temperature fluctuation, but their fur- 
naces had far less “ metallurgical load ” ; 
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they did not, in fact, do nearly so much refin- 
ing work on the bath of metal. 

To-day the problem resolves itself into 
four questions: can the price of basic refrac- 
tories and their installation costs be brought 
down so that the margin of productivity 
between the silica-roofed basic furnace and 
the all-basic does not have to be so large to 
justify economically an increase of output ? 
Can the performance of basic refractories 
be further improved ? Can the operation of 
open-hearth furnaces be carried out so as 
to avoid big or sudden temperature changes, 
which produce “ spalling” ? Can the design 
of open-hearth furnaces be adjusted to reduce 
stress on the bricks ? 

Price.—Wartime developments in the ex- 
traction and manufacture of magnesia by the 
sea water process have made Britain indepen- 
dent of imported magnesite. Two plants, one 
on the N.W. and one on the N.E. Coast, were 
built as Government projects and managed 
by a specially formed company, a member 
of the Steetley group. The Palliser works 
are illustrated in Fig. 1, which shows in the 
foreground a 185ft diameter settling tank. 
The price of this magnesia is now pounds per 
ton below that of imports. The price factor is 
therefore less serious than it was. There is 
also the prospect of reduction in price as basic 
bricks become more generally used and mass 
production methods become more practicable. 
At present the price of basic bricks is such 
that an all-basic furnace costs some four 
times more than a furnace of siliea construc- 





FiG. 4—SPRING LOADING ON THE ‘‘SKEWBACK’’ CHANNEL 


tion working the basic process, although the 
prices of imported magnesite stand in a 
much higher ratio to the price of silica. 

Another means of reducing price is to 
minimise by careful planning and intensive 
hard work the extra time usually necessary 
for the construction of an all-basic furnace 
with its heavier bricks and special suspen- 
sion arrangements. At the Redbourn (Scun- 
thorpe) works of Richard Thomas and 
Baldwins, Ltd., an old furnace was recently 
demolished and a new all-basic furnace 
built in the extremely short time of twenty- 
seven days. : 

The Performance of Basic. Refractories.— 
At the present time British-made basic 
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bricks at least equal in performance the best 
pre-war Continental bricks. This result has 
been achieved by improved selection and 
treatment of the raw materials, and by 
better brick-making techniques. The de- 
velopment during the last few years of sea 
water magnesia of very low lime content is 
an achievement by British scientists and 
manufacturers of considerable value, which 
makes their “home grown” product as 
good in every respect as the imported 
“ natural’ magnesite. It is the object of 
the trials now in progress to determine the 
performance of these bricks in production 
conditions, and how advantage may best 
be taken of their qualities. 

The Operation of Open hearth Furnaces to 
Avoid Temperature Changes.—The biggest 
simple favourable factor here has been the 
Trade Union agreement to the adoption 
of the continuous working week, which 
has minimised week-end shut-downs. Were 
it not for this fact, which, of course, 
ensures that temperatures do not drop 
heavily every week-end, the economic incen- 
tive would be much less and research would 
probably not be so intensely pursued. 

The Design of Open-Hearth Furnaces.— 
The design of furnaces to keep down stresses 
in roof bricks is a more involved problem. 

It is necessary to differentiate the two 
main causes of this greater stress. 

(a) The greater weight of the basic bricks, 
together with their relative weakness. © 

(6) The fact that these bricks expand and 
contract considerably with changes of tem- 
perature, continuing to do so, whereas 
silica bricks expand when the furnace is 
first heated and virtually retain that size 
regardless of normal temperature fluctua- 
tions afterwards. 

Many ingenious schemes have been formu- 
lated to overcome these difficulties. The 
factor (a) above makes it necessary to employ 
a much heavier steelwok structure to sup- 
port the furnace, together with suspension 
or restraining gear or a combination of both 
to keep the roof in shape. 

The factor (b) makes necessary the pro- 
vision of “ breathing space’ by some form 
of variable loading on the “ skewback ” 
channels which the base of the arch 
on the top of the back wall of the furnace. 

Amongst several well-known designs that 
have been used perhaps the most widely 
known are the Radex and the Detrick. 

The Radex design (Fig. 2) was formulated 
in Austria before the war and consists essen- 
tially of a spring-loaded skewback channel 
to take care of the expansion and contrac- 
tion, and a series of ribbed courses, the 
bricks of which are ribs suspended from 
curved girders fitted across the furnace at 
intervals. Between the ribbed courses there 
are three or five courses of smaller bricks, 
which have no support other than the natural 
arch except for keying or jointing on to 
the rib bricks. 

The Detrick method (Fig. 3) developed in 
the United States, on the other hand, relies on 
the suspension radially from the super- 
structure of every roof brick. This arrange- 
ment resulted in entire lak of sideways 
pressure, but the lack of that pressure was 
found to have an adverse effect, and latest 
designs use a “sprung” arch system in 
which every brick is suspended, but where 
side pressure is maintained by means of 
spring loading, (Fig. 4). One of the difficulties 
in this system is that since the bricks are 
hotter on their inner side than their outer side, 
and therefore expand more, increased tem- 
peratures tend to flatten the arch. An inge- 
nious design has therefore been patented 
by a member of the staff of the Steel Peech 
and Tozer branch of the United Steel 
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In this design a weight lever 
system acts automatically on the “ skew- 
back” and roof ribs to control the roof. 
Brick suspension is also part of this method. 
Many other proposals have been made. 


Companies. 


THE PRESENT POSITION 


For the purpose of co-ordinating co- 
operative research on the matters discussed 
in this article and on other similar subjects, 
the British Ceramic Research Association 
and the British Iron and Steel Research 
Association have a joint Steelmaking 
Refractories Committee, of which Mr. 
R. A. Hacking, director of Richard 
Thomas and Baldwins, is chairman. A 
sub-committee, under the chairmanship of 
Dr. J. H. Chesters, of the United Steel 
Companies, has the task of stimulating and 
observing trials of all-basic furnaces in steel 
works in various parts of the country and of 
“* spreading the news ”’ of the results obtained. 

Dr. G. R. Rigby, of the British Ceramic 
Research Association, and Dr. W. A. 
Archibald, head of B.I.S.R.A.’s Refractories 
Section, have been largely responsible for 
the parts played by their respective organi- 
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FiG. 5—STRESS MEASURING ‘“ BRICK": 


sations. Over two years ago the intention 
was formed to initiate trials with five all- 
basic furnaces. The British Ceramic Re- 
search Association (then the British Refrac- 
tories Research Association) and B.I.8.R.A.’s 
Physics and Chemistry rtments were 
called upon to study the bricks’ rheological 
and other properties, and for theoretical 
study and mathematical analysis of stresses 
and strains. Information was also con- 
tributed by interested firms, sometimes 
resulting from University research financed 
by them, and sometimes from the work 
of their own laboratories. As a result, the 
sub-committee was able to circulate to 
industry recommendations on the manu- 
facture of the bricks and the design and 
construction of the furnaces. 

In spite of the difficulties of supply— 
chrome for the bricks comes from dollar- 
hungry Tuikey—the first two post-war all- 
basic furnaces went into service in November, 
1948. These and three others have completed 
“campaigns.” One further furnace is at 
present in operation, and two more are being 
built which it is hoped to bring into operation 
in the near future. 

The matters for study in these furnaces 
are many and various. 

In evaluating performance, means have 
had to be devised for measuring exactly the 
stresses in the roofs at various points, and 
it has been one of the tasks of the Research 
Associations to devise or adapt instruments 
for this purpose, which can stand up to the 
conditions within a steel furnace. Fig. 5 
shows the arrangement of a stress measuring 
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“brick” made at the Physics laboratories 
of B.1.8.R.A. for building into furnace roofs, 
The performances of various sorts of bricks 
made from “natural” and sea-water mag. 
nesite, often built into various parts of the 
same furnace for comparison, have to he 
observed and the performances, too, of 
chemically-bonded bricks, which, since they 
have not been fired before insertion in the 
furnace, may be expected to be of nore 
exact dimensions than normal fired bricks. 
The performances of various metho:'s of 
suspension have to be measured and «om. 
pared, and the lessons demonstrated in cach 
campaign have to be learnt and the growing 
body of experience shared and exp:nded 
continually. The notable increase in instry. 
mentation of open-hearth furnaces during 
the last few years has made these many 
observations a far easier and more precise 
matter than they would have been before 
the war. 

The object of this work is to develop an 
all-basic open-hearth furnace whose longer 
life and greater output will justify the 
greater cost of the bricks and construction, 
Based upon the quite modest figures quoted 
by the Lancashire Steel Corporation before 
the war, of a 100-ton superiority per week 
by an “ all-basic” against a “ normal ” 
basic furnace, a proportionate increase in 
all the basic open-hearth production of this 
country would give over 1,000,000 tons 
extra steel each year from existing capacity, 
but a greater relative increase is hoped for. 

It is too early yet to draw conclusions 
from the lives of the first trial furnaces. 
It is already clear, however, that chrome 
magnesite bricks made in this country 
from sea-water ite compare at least 
on equal terms with the best Continental 
bricks of pre-war, and indications are that 
output and life of some of the trial 
furnaces are likely to exceed those of basic 
process furnaces with silica roofs to a 
considerable extent, even where the trials 
are being carried out on “cold metal” 
furnaces—that is, where the pig iron is 
charged in the cold, solid state, and not 
as molten “ hot metal.” In such furnaces 
temperatures fluctuate, of course, more 
widely than where molten iron is charged. 

The all-basic furnace in the Templeborough 
melting shop of Steel Peech and Tozer, Ltd., 
Rotherham, is in this last category. The 
charge is entirely made up of scrap and cold 

ig iron. The first campaign by this all- 
Goals furnace has, it is thought, demonstrated 
that the problem can be solved, and that 
even in a cold metal shop the all-basic 
furnace can be a success. But considerable 
further development over, perhaps, two 
years, is required before the all-basic furnace 
can be adopted widely under such conditions. 
The furnace roof, in fact, lasted twenty-four 
weeks, compared with a probable average of 
about ten weeks on a silica roof, and turned 
out rather over 350 casts, compared with an 
average of about 125 on a silica roof in the 
conditions of this particular shop. This fur- 
nace was turning out rather over sixteen 
casts a week, against the fourteen which a 
good silica furnace would ~—-. The 
temperatures which made this performance 
possible reached an average of 1650 deg. 
Cent., mounting occasionally to over 1700 
deg. Cent. The operation of the furnace has 
presented no undue difficulties. For not 
only does a higher working temperature 
increase output, it also makes temperature 
control by the furnace crew less critical than 
at normal working temperatures. 

Such results naturally encourage hopes 
that all problems can be solved and the use 
of “all-basic” furnaces can in time be 
made fully economic. 
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Locomotive Cylinder Power 


By W. A. TUPLIN, D.fc., M.I.Mech.E. 
No. I 


= article records the results of certain 
theoretical investigations into the action 
of steam in locomotive cylinders. It pro- 
yides » simple means of predicting probable 

ormance and from that is posh a 
rational basis of design. The general con- 
clusions from the theoretical treatment, 
which was distinguished more for convenience 
than for rigour, have been slightly modified 
where necessary to secure agreement with 
the trend of fi derived from a large 
number of performances. Variation 
of mean effective pressure and cylinder 
efficiency are expressed in es, to 
* gnecific »” & concept which is here 
plied to locomotive performance for what 
is folieved to be the first time. 

Certain discrepancies between locomotive 
performance and what popular clementary 
theory would suggest are seen to arise from 
imperfections in the theory and in the obser- 
vations. For example, the theoretical dif- 
ference in efficiency between working at 
very early cut-off and working at medium 
cut-off is found to be much smaller than is 
often supposed, and in some circumstances 
even late cut-off working is reasonably 
efficient. Certain recorded early cut-off 
figures associated with high power output 
can be proved to be impossible and this 
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FIG. 1—-THEORETICAL INDICATOR DIAGRAM 














merely confirms that cut-off indicators on 
locomotives in ordinary service are quite 
unreliable near the middle of the scale. 
One reason is that the mechanism and the 
scale lose their correct adjustments, with 
the result that readings up to +15 per cent 
in mid-gear are not uncommon, and another 
is that slackness in the joints of the valve 
gear and elasticity in its members allow 
inertia to give the valve greater travel at 
high speed than the setting of the reversing 
shaft would permit in shakeless mechanism 
at low speed. Even this, however, does not 
excuse anyone for claiming, as has sometimes 
been done, that a locomotive worked at a 
cut-off shorter than that for mid-gear. It 
is suggested that the percentage of cut-off in 
mid-gear should be marked on the scale ; 
some observers seem to have the impression 
that it is zero. 


THROTTLING 


Contrary to what is sometimes supposed, 
throttling of steam between boiler and cylin- 
der does not mean loss of energy. It involves 
reduction in power output, not because 
steam is being wasted, but because it is 
being saved. It is, of course, uneconomical 
to subject the boiler to a pressure appreciably 
higher than that in the steam chest, but there 
18 no justification for insisting on cutting 
down the difference to the last pound per 





square inch. On the other hand, regular 
working with boiler pressure 50 per cent 
higher than steam chest pressure is equally 
hard to justify. 

Throttling of exhaust steam during the 
exhaust stroke is wasteful because all the 
energy expended on steam in forcing it 
through narrow openings is lost with the 
steam. On the other hand, throttling of 
exhaust steam between the release point and 
the end of the working stroke is advantageous 
in that it tends to keep up the cylinder pres- 
sure during a period when it is useful. 


THEORETICAL INDICATOR D1aGRAMS 


The conditions upon which the calculation 
of cylinder performance was based are :— 
Clearance=0-1 x swept volume. 
Back pressure=0-1 x steam chest 
pressure. 
Lead=0-1 x lap. 
Exhaust clearance=0. 
Walschaerts valve gear. 


The meanings of the symbols used in the 
following are :— 

d=diameter of cylinder. 

D=diameter of driving wheels. 

e=exhaust clearance. 

l=lead. 

L=lap. 

M=track speed. 

n=number of cylinders. 

p=working pressure (lb per square inch). 

S=piston stroke. 

u==sonic speed in the steam in steam chest. 

(This is about 354/(7'+-460) m.p.h. where 

T is the steam temperature in degrees 

Fahrenheit.) 

Lengths are conveniently expressed in 
inches and speeds in m.p.h., although many 
of the expressions used below are equally 
true for any units of length and speed. 

In constructing the indicator diagram 
(Fig. 1) for a nominal cut-off at A, a pressure 
drop pg was assumed, and the time required 
for a mean pressure } p, to force the cylinder 
contents at B through the mean port opening 
during the piston displacement OA was 
calculated. From this time the correspond- 
ing track speed was determined, and a graph 
plotted to show the track speed against p,. 
This graph was then used as @ means of 
estimating py, for any given track speed, 
The adiabatic curve from B was drawn to 
the release-point at R. 

In a similar way the pressure at the end 
of the stroke from release at R was deter- 
mined and hence the points D, # and F 
for a compression-point at C. An adiabatic 
curve from F to G completed the underside 
of the diagram. 

The curve OB was drawn horizontal at O 
and collinear with the adiabatic curve at B; 
it was drawn as a “fair curve” without 
calculation. 

The weight of steam in the cylinder at B 
was estimated after drawing the adiabatic 
curve BH and the isothermal BK. The 
condition B would be reached by isothermal 
expansion from K or by adiabatic expansion 
from H, The actual conditions during piston 
displacement OA were assumed to correspond 
to something between those two types of 
expansion and the weight of steam in the 
cylinder at B was taken to be that of a 
volume } (JK+ JH) at steam chest pressure 
and temperature. 

For any given cut-off, the volume to be 
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filled with steam in each piston-stroke is 
proportional to d*8, the area of port opening 
is proportional to VL, the time of opening 
per stroke is proportional to D/M and the 
mean velocity of the entering steam is pro- 
portional to u. The mass/time rate of entry 
of steam is thus proportional to wVL, the 
mass that enters per stroke is proportional 
to (D/M)uVL, and the rise in cylinder pres- 
sure is proportional to 

Change of Mass/Volume, i.e., to (u/M) DV L/ds. 

This is a non-dimensional quantity and 
it is the inverse ratio of track speed M to a 
“nominal speed” « DVL/d*S determined 
by the steam temperature and the dimen- 
sions of the locomotive. The ratio of track 
speed to nominal speed is here called the 
“ specific speed ” and it is equal to 

Z=(M/]u) dS/DVL. 

Because of the non-dimensional character 
of specific speed, M and u may be expressed 
in any unit of speed and the remaining 
quantities in any unit of length. In this 
article the units used are m.p.h. and inches. 

The work done per stroke was measured 
by planimeter and expressed as the “ indi- 
cated tractive effort” (I.T.E.), which is 
the work done on the piston during one 
stroke divided by the displacement of the 
locomotive along the track, The ratio of 
I.T.E. to steam used per stroke in each par- 
ticular condition was expressed as a “ rela- 
tive efficiency ” by dividing it by the highest 
such ratio found for any condition. 

The results are plotted in Fig. 2, in which 
the ordinates represent the “ specific effort ” 
R=(LT.E.)/(N.T.E.), where N.T.E. is the 
nominal tractive effort of the locomotive 
calculated in the usual way on the basis of 
a mean effective pressure equal to 85 per 
cent of boiler pressure. 

Although the main investigation was 
carried out on the assumption that the 
exhaust clearance is zero (as is true for many 
modern British locomotives) certain per- 
formances of locomotives with positive 
exhaust clearance were examined in the light 
of the general result, and it was found that 
they fitted in reasonably well with the others 
if (L-+-e) were substituted for L in the expres- 
sion for reference speed. An instance is 
Reference 1 in Table II, where this sub- 
stitution just enables the high specific 
effort to be explained on the basis of working 
at the maximum cut-off of 70 per cent. This 
is a case where the exhaust clearance is 
relatively large ; in most British locomotives 
the proportional difference between (L-+-e) 
and Z is zero and in most of the others it is 
negligible. 


Cut-Orr LINEs 

The curved “ cut-off lines” in Fig. 2 
make it possible to determine by inspection 
what specific effort is produced and at what 
efficiency by using any cut-off at any specific 
speed or to determine any two of those four 
quantities from the other two. 

It will be seen that at any specific speed, 
shortening of cut-off reduces the specific 
effort and, down to a cut-off of about 20 
per cent, increases the relative efficiency. 

The line AB represents the limit of specific 
speed at which the cylinder pressure falls 
to the back pressure of one tenth of the 
steam chest pressure. At higher speeds 
there is insufficient time for this to happen 
and back pressure loss tends to become 
excessive. Consequently it is undesirable 
to work in any condition represented by a 
point to the right of AB. 


ReLative Erriciency CURVES 


The dotted curves represent the cylinder 
efficiencies relative to an arbitrary maximum 
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of unity. It will be seen that for any specific 
effort the efficiency varies but little with 
specific speed, although the cut-off has to be 


efficiency is given by the expression :— 


ih p. x 375/N.T.E. x 0-33 
=(1150 ih.p./N.T.E.) m.p.h. 


Class “ A4,” for which the N.T.E. is 35,455 }p 
and the nominal speed is 157 m.p.h., the 
power line corresponding to 2200 ih.p. js 


tngthneed an epebd:deeeuee. From this it follows that the minimum "mined by 
At any given specific speed the efficiency . : . 2200=fx 157 x 35,455/375 
rises as the specific effort is reduced to about speed for maximum cylinder efficiency when or f=0-16. 


developing, say, 60 ih.p. per square foot 


0-3, by shortening cut-off, but at lower It is seen from the 0-15 power line that g 





specific efforts there is a tendency for effi- 
ciency to fall. This tendency is stronger 
than is indicated by Fig. 2, where no account 
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of grate area, is about 
70,000 x grate area/N.T.E. 


For British express passenger locomotives 
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Specific Speed Z— rach Speed _ x a"s 
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Nominal Speed DV. 
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relative efficiency of 1 is obtained at qj 
specific speeds from 0-46 to 0-87, ig 
between track speeds of 0-46 157—79 
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FIG. 2—RELATIONS BETWEEN CUT-OFF, CYLINDER EFFICIENCY, SPECIFIC SPEED AND SPECIFIC EFFORT 


is taken of sliding friction losses, which 
become proportionately larger as the specific 
effort is reduced. Consequently it may be 
surmised that the highest cylinder efficiency 
is attained at specific efforts between about 
0-25 and 0-33, the necessary cut-off ranging 
from about 15 per cent at Z=0-3 to 35 per 
cent at Z=0-6. In general, it would seem 
desirable not to design for maximum 
i.h.p. at any specific effort lower than about 
0-25. 

Accepting that the highest specific 
effort for maximum cylinder efficiency 
is about 0-33, the minimum speed at 
which a given indicated horsepower can 
be developed at maximum cylinder 





this speed ranges between about 70 and 90 
m.p.h. and this seems more reasonable than 
the corresponding range of about 110 to 
130 m.p.h. in American practice. 


PowER LINES 

At points on any of the inclined straight 
lines in Fig. 2, the product RZ is constant 
and therefore the ih.p. for any particular 
locomotive is also constant. These lines are 
described as “ power lines” and each is 
designated by f, its value of R for Z=1. 
The power corresponding to any line is 
then 

Lh p.=f x nominal speed x N.T.E./375. 
Taking as an example the ex-L.N.E.R. 


and 0-87 x 157=137 m.p.h. As mentioned 
above, the full chart efficiency is not neces- 
sarily attainable at specific efforts lower 
than about 0-2 and so the foregoing state- 
ment is optimistic about the upper half of 
the speed range. 

Fig. 2 shows that 2200 ih.p. would be 
developed at 72 m.p.h. with 28 per cent 
cut-off and at 100 m.p.h. (specific speed 
0-64) with 23 per cent cut off. 


CHoIcE OF PowEk LINE 


It is clearly desirable to design a locomo- 
tive so that its power line lies in the area of 
highest cylinder efficiency for the widest: 


practicable range of specific speed and so 
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that that range matches the most useful 
range of track speed. In this the 
power lines from about 0-14 to 0-17 are the 
pest. Taking, for example, f=0-15, the 
ific 8 for a minimum specific effort 

of 0°25 is 0-6, with 24 per cent cut-off and 

at Z=—0°3 (half the maximum specific 

), the relative efficiency is about 0-84 

and the necessery cut-off is 37 per cent. For 

a speed range of 1} to 1 from the maximum, 

ie, down to Z=0-4, the relative efficiency 

js not lower than 0-95, and the cut-off 

from 23 to 31 per cent. 

It will be noticed that cut-off lines become 
parallel to power lines at s © speeds of 
about 0:85. At this s , therefore, the 
indicated horsepower for any particular 
cut-off reaches its maximum. 

It is interesting to note that successive 
record high speeds of 100, 108 and 125 
mph. attained down Essendine bank by 
ight loaded ex-L.N.E.R. “ Pacifies” of 

“ Al, “ A3” and “ A4” correspond 
to specific speeds of 0-87, 0-83 and 0-80; 
the estimated specific efforts were 0-2, 0-21 
and 0-34 respectively. 
EXAMPLE | 

Let it be required to determine the main 
cylinder and valve dimensions of a locomo- 
tive to develop 2500 ih.p. at high cylinder 
efficiency at speeds between 90 and 60 
m.p.h. 

Using the 0-15 power line and a specific 

range of 0-6 to 0-4, the nominal 
for the locomotive is 90/0-6 (or 60/0-4)=150 
m.p.h. 

Assuming a steam temperature of 650 
deg. Fah., the value of u is 354/1110=1170 
m.p.h., and so 

1170 DVL/d*S=150 or DVL/d*S=0- 128. 

The nominal tractive effort is determined 
from 

N.'T.E.=(i-h p /nominal speed) x 375/f 
= (2600/150) x 375/0-15= 41,600 lb. 

Using the largest ible driving wheels 
(say D=80in) and four cylinders of con- 
veniently large dimensions (say d=19in, 
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In order that the engine shall be able to 
work comfortably (see below) down to 15 
per cent cut-off, the lead should be about 

1=(15/20) L DV L/d*S =(15/20) x 1-45 x 0-128 
=0-17in. 


VALVE PROPORTIONS 


It is seen from the foregoing calculations 
that the influence of valve dimensions on 
steam flow in any specified circumstances is 
determined by the quantity VL. 

In order to minimise leakage of steam past 
the valve, the maximum practicable lap 
should be used and, for a given value of VL, 
this means the minimum valve diameter. 
Increase in lap lengthens the leakage path, 
and reduction in valve diameter reduces the 
breadth of the path and so there is a double 
reduction in leakage, besides a possible 
reduction in clearance volume. Further- 
more, accuracy in timing of valve events is 
less affected by slight errors in the valve 
gear when lap and lead are large. Counter- 
vailing disadvantages are a tendency to 
greater wear of the sliding surfaces of valve 
and liner and the possible development of 
undesirable obliquities and amplitudes of 
sliding in some parts of the valve gear when 
working at the later cut-offs, 

It may be noted, also, that if the width 
of the port exceeds a quarter of the valve 
diameter, its cross-sectional area, (neglecting 
bridges) is greater than that of the bore of 
the valve liner, which then becomes a 
restriction on exhaust flow. There is thus 
no object in making the lap greater than 
about a quarter of the diameter; it would 
seem that ZL should be about V/5 or as 
near to it as possible within the limitations 
of the valve gear. 


Minrmum ComFrortTaBLe Cut-Orr 


Locomotives intended to work at cut-offs 
of 25 per cent or less are sometimes found 
to be unsuitable for such operation because 
when it is tried there is evidence by “ pound- 
ing,” “‘ hard riding,” or loss of power that 
excessive cylinder pressure is being developed 





















































Tastz I 
. Minimum 
Nominal 
Clase ¢}/ ses) opi'vij ci] et] « |wre] « 8 ie A 
(ib) | (m.p.h.)| u DV Lja*s 20(> tr 
ex-L.M.8, 
“Duchess”... ... 16-5| 28 | 81 ® | 1-75 | 0-25 | 0-06 | 40,000 | 1,200 202 17 
“ Royal " 18-0] 26 | 81 9 | 1-44] 0-25] — | 83,150 | 1,150 144 28 
“Clasg 5” ... .... 18:5] 28 | 72 10 | 1-5 | 0-25 | 0-06 | 25,455 | 1,150 129 30 
ex-L.N.E.R. 
Al” (1928) 20-0; 26 | 80 8 | 1-25] 0-19] 0-13 | 29,835 | 1,150 89 39 
“Al” (1926) 20-0} 26 | 80 8 | 1-63] 0-13} — | 29,835 | 1,150 115 16 
WAS ee ish | 19-0] 26 | 80 8 | 1-63] 0-13| — | 82,909 | 1,170 130 14 
BAS” ay ois | 18-6] 26 | 80 9 | 1-63] 0-13] — | 35,455 | 1,200 157 12 
OU ea el 20-0| 24 | 80 8 | 1-25 | 0-1* | 0-31 | 17,340 | 1,200 101 40 
ex-G.W.R. 
“King? sev. ved 16- 28 78 9 | 1-63] 0-19) — 300 | 1,100 170 15 
“Cuatle ” sas ad 16-0] 26 | 80 8 | 1-63] 0-19] — | 31,625 | 1,100 173 15 
ho ese eae 15-0| 26 | 80 8 | 1-63] 0-19} — 7,800 | 1,100 196 13 
Balgh > sg oss 18-5 | 30 | 80 10 | 1-63 |-0-15% — | 24,395 | 1,100 140 18t 
ox-S.R, 
“Merchant Navy”| 18-0 | 24 14 11 | 1-63] 0-13} — | 37,500 | 1,200 205 ot 
“Lord Nelson” '...| 16-5 | 26 79 8 | 1-63] 0-25) — | 33.600 | 1,140 165 21 
‘King Arthur” ...) 20-5) 28 | 79 | 10 | 1:5 | 0-25) — | 25,320 | 1,150 116 33 
School” .,. ,.. 16-5 | 26 | 70 8 | 1-63| 0-26} — | 25,130 | 1,120 162 21 
* In full gear (Stephenson). 


t Formula not necessarily applicable at short cut-offs with any gear other than Walscheerts. 


S=28in) the necessary boiler pressure p is 
determined from . 
0-85 x (4/2) x p x 19? x 28/80= 41,600 


+ Ib per square inch, which is accept- 
able. 


Adopting these values of D, d.and 8, 
80V L/19? x 28=0-+128 or VL=16-2. 

9 Assuming Z=1+76in, this leads to Y= 
*26in, 


in each ‘stroke after the compression point. 

The factors that may influence the develop- 
ment of this condition are numerous, e.g., 
ratio of lead to lap, exhaust clearance, 
clearance volume, valve leakage, weight of 
reciprocating parts and speed. Despite the 
obvious complexity of the subject and the 
impossibility of rigorously justifying any 
formula that ignores many of the influences 
certainly concerned, the following expression 
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is tentatively set down because it does fit 
certain extreme cases as well as many inter- 
mediate ones, f 
Minimum comfortable cut-off (per cent) 
=Y (l/L) dS/DVL 
where the factor Y ranges from about 23 
for engines with lightly built reciprocating 
parts and short connecting-rods to 17 for 
erigines with heavy reciprocating parts and 
long connecting-rods. 

For average designs the mean value 
Y=20 may be ased and so the maximum 
lead for a minimum cut-off C per cent_is 

1=(C/20) DVL/ds. 

For C=17, for example, 

1=0-85 DVL/dS. 

This formula enables a suitable lead to be 
determined when the other dimensions of 
valve and cylinder have been fixed. To 
permit of working at early cut-off a small 
value of //Z is needed. On-the other hand, 
@ small lead makes the steam distribution 
more susceptible to the effects of errors in 
the valve mechanism, and decreases the 
maximum steam port opening for a given 
lap and cut-off. Consequently, there are 
reasons for avoiding both very long and 
very short leads and so some rule for deter- 
mining lead may be useful. 


CoNSTANTS FOR TYPICAL LOCOMOTIVES 

In Table I are given values of nominal 
speed and minimum comfortable cut-off for 
some British locomotives, calculated from 
u DVL/d*8 and 20 (l/L) (d*8/DVL) respec- 
tively. The value of w has been taken as 
1200 m.p.h. for high superheat and 1100 
m.p.h. for low superheat, and the degree of 
superheat has been estimated from the ratio of 
superheating to evaporative heating surface. 

The two examples with Stephenson valve 
gear are not assessable in exactly the same 
way as the others, because of the inconstancy 
of their leads. The variation of lead with 
cut-off has been estimated in arriving at the 
figures in the last column. 


(T'o be continued) 





Books of Reference 

Metals Reference Book, Edited by Colin J. 
Smithells. London: Butterworths Scientific Publi- 
cations. 1949. Price 60s. net.—This reference 
book provides a summary of data relating to metal 
physics and to metallurgy. The data are presented 
mainly in the form of tables or diagrams, but some- 
times a short monograph is included. The subjects 
covered are far too numerous to receive detailed 
mention in the space here available. They range 
from mathematical formule and equations to the 
trade names of protective coating processes, 
from the constants of nuclear physics to the nomen- 
clature of brick shapes, from X-ray technique to the 
proximate analysis of fuel, from the point and 
space-group notations of crystallography to gating 
terms used in the foundry. It would be difficult to 
name any field of activity in metallurgical theory or 
practice which is not at least touched upon. Roughly 
speaking, the first 500 pages deal with metal physics, 
metallographic methods, equilibrium diagrams, 
thermal, electrical and magnetic properties, and 
the remainder of the book with subjects of wider 
industrial application such as mechanical properties 
of steels and non-ferrous alloys, foundry data, 
refractories, fuels, controlled atmospheres, electro- 
deposition and welding. The reliability and accuracy 
of the contents is ensured by the eminence of the 
editor and the seven associate editors, and by the 
specialised knowledge of the distinguished team of 
more than forty contributors. The ‘“‘ Metals Refer- 
ence Book ” should certainly be in the libraries of 
all metallurgical organisations. Every metallurgist 
will find matters of interest in some part of the book, 
though it will rarely be the same man who feels a 
need to consult both the first and the last 200 pages, 
while the middle 300 —— containing an excellent 
monograph on metallography, about 450 clearly 
drawn equilibrium diagrams, and extensive sum- 
maries of the physical properties of metals and 
alloys, and of.intermetallic and other metallurgically 
important compounds, will be common ground for 
the practical metallurgist and the research worker 
in physical metallurgy. 
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Diesel-Electric Shunting Locomotive 


URING a recent visit to the Boultham works 
of Ruston and Hornsby, Ltd., Lincoln, we 
were shown the new medium-sized diesel- 
electric locomotive shown in the photographs 
reproduced herewith. It has been designed by 
Ruston and Hornsby, Ltd., and the British 
Thomson-Houston Company, Ltd., of Rugby, 
in order to meet the increasing demand for 
such a shunting locomotive. It is believed to 
be the smallest locomotive of its class being 
built in Great Britain to-day. 
The advantage of the diesel-electric drive, 
the makers state, is that the electrical trans- 


boiler division, It consists of heavy steel 
plates with cross members, combined with the 
engine seating and is all-welded. The running 
gear follows standard British specifications. 
The axleboxes are of cast iron and slide in 
cast iron horn guides, lubrication being from 
oilboxes mounted in accessible places on the 
frame. The braking includes Westinghouse 
straight air brakes with an additional hand- 
parking brake. The buffing and coupling gear 
can be made to suit individual requirements 
and the example we illustrate has oversize 
buffers to meet special shunting requirements. 





DIESEL - ELECTRIC SHUNTING LOCOMOTIVE 


mission and control provide the equivalent of 
an infinitely variable gearbox, which auto- 
matically selects the ideal ratio for any load 
condition independently of the driver, whose 
sole power control is the engine speed lever. 
The characteristics of the drive are such that 
the heaviest load permitted by rail adhesion 
can be started and accelerated to the highest 
speed attainable without any possibility of 
overloading or stalling the engine. It is further 
claimed that the smooth control of engine 
speed and output, and the fact that the speed 
of the engine can never be higher than demanded 
by the load conditions, will ensure low main- 
tenance and a high engine life. 

The new locomotive has been designed to 
work on any gauge from and including a metre 
up to 5ft 6m. In working order it weighs 
28 tons and has a wheel arrangement of 0-4-0 
or 0-6-0, except in the case of the metre and 
3ft 6in gauges, where the 0-6-0 arrangement is 
standard.. It develops a maximum tractive 
effort at starting of 18,000 Ib end has a top 
rail speed of 174 m.p.h. 

The photograph reproduced showing the loco- 
motive with the side covers removed, indi- 
cates the general arrangement of the power 
unit and the accessories. 

The engine is a Ruston standard 6 VPHL 
six-cylinder vertical unit, with a constant 
rating of 155 b.h.p. at a speed of 1250 r.p.m. 
The design follows the firm’s standard practice 
and includes Ruston injectors with a mono- 
block fuel pump. Forced lubrication for all 
bearing surfaces is provided, except the piston 
and the gudgeon pin, which are splash lubri- 
cated. Compressed air starting is used and the 
radiator cooling is arranged with a thermo- 
static control. 

The locomotive frame is made in the firm’s 


ON TRIALS 


The sanding gear is air-operated and can 
be used in either direction of travel. The cab, 
it will be noted, is totally enclosed, with con- 
venient entrance doors on each side, and safety- 
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air brakes is furnished by twin Rusion gis 
compressors, which will be seen to the right 
in front of the main engine. : 





ELECTRICAL EQUIPMENT 


The engine is coupled directly to a British 
Thomson-Houston direct-current _ self-cxciteg 
generator unit type RTB 6034. The inherent 
characteristic of this machine is such that jp 





DRIVER’S CAB 


conjunction with a fixed maximum fuel stop 
on the engine the generator can in no circum- 
stances impo-ea load exceeding the rated engine 
horse-power. The generator supplies current 
to a B.T.H. reversible series-wound motor of 
type K.E.10 B.W., which is nose-suspended 
at its free end from a cross member of the loco- 
motive frame and spigoted at the other end 
to a double-reduction, oil-lubricated gearbox, 
The gearbox is carried by the road axle in bronze 





POWER UNIT AND ACCESSORIES 


glass windows at the front, sides and rear. 
The. compressed air for starting, air sand- 
ing and the “pneuphonic” horn and the 





bearings, the final gearwheel being pressed on 
to a set formed on the axle. The auxiliary 
electrical equipment includes a 24V battery- 
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charging generator, which furnishes current 
for the electrical contactors and relays and also 
supplies the current for the head lamps, the 



























TRACTION MOTOR 






rear lamps, the cab lighting and the cab 
heater. 
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We illustrate herewith the interior of the 
cab and show the main controls. The power 
control is effected by a single lever, working 
across @ quadrant, which is connected to the 
engine speeder gear, and to a switch which 
controls the main contactor and energises the 
electrical transmission as soon as the lever is 
moved from the idle position. Alongside this 
starting lever is the reversing lever, which is 
coupled to a switch which reverses the traction 
motor field connections. As will be seen from 
our engraving, the two levers are duplicated on 
the o her side of the cab. The controls are inter- 
locked so that the power circuit must be dis- 
eonnected before reversing. The power circuit 
is also connected with the emergency brake, 
so that while an emergency brake application 
automatically cuts off the power a normal 
brake application does not cut off the power, 
thereby permitting the locomotive to be started 
on a gradient before releasing the brake. A 
second switch ensures that the locomotive 
cannot be moved under power until sufficient 
air pressure is available to operate the brakes. 
All electrical controls are worked by @ master 
B.T.H. switch, which can be locked by the 
driver when leaving the locomotive. 

The other controls, most of which are shown 
in our illustration, include the air starting yalve 
for the main engine, the sanding gear, the air 
brake controls, again duplicated on theother side 
of the cab, the oil and pressure gauges, the 
speedometer, the “ pneuphonic ” hcra control 
lever, and the switchbox for operating the cab 
lighting and heating. 


Welding Research and Production 
Exhibition 


N Monday, February 6th, Sir Ben Lock- 

speiser, the Secretary of the Department of 
Scientific and Industrial Research, opened an 
exhibition of research and production organised 
by the British Welding Research Association, 
at its London headquarters, 29, Park Crescent, 
W.l. Brief particulars of the exhibition, 
which will remain open until to-morrow, 
February llth, 10 a.m. to 5.30 p.m., were 
given in last week’s issue of THE ENGINEER. 

In his opening remarks, Sir Ben Lockspeiser 
emphasised the importance of co-operative 
research in @ country like Great Britain, where 
75 per cent of the total industrial activity is 
in the hands of firms having fewer than 100 
employees and where half of those firms have 
fewer than twenty-five employees, With units 
of this size individual research would clearly 
be uneconomic. The British Welding Research 
Association, said Sir Ben, guve excellent value 
to a large number of industries and, in relation 
to its real worth, it had to manage with the 
pitifully small annual revenue of £57,000, 
which was derived half from the members of 
the Association and half from the D.S.1.R. 

The exhibition itself is intended to show 
prospective users something of the Associa- 
tion’s facilities for solving the many welding 
problems that confront industry. In passing 
we may refer the reader to the description, 
published in our issue of June 18, 1948, of the 
Association’s new research station at Abington, 
near Cambridge. 

For convenience the exhibits are displayed 
on a number of separate stands representing 
the various aspects of the Association’s work 
and showing the whole scope of its activities. 
There is a stand, for example, devoted to 
cracking and other problems encountered in the 
welding of high-tensile and mild steel. Other 
stands illustrate the kind of work that is being 
done on welded structures; welded pressure 
vessels and pipe-lines ; and the non-destructive 
testing of welds by radiography, supersonic 
flaw detectors, magnetic crack detectors, and 
by visual inspection. 

RESISTANCE WELDING 


A prominent exhibit on the resistance welding 
stand is a spot welding machine with aa 





ignitron control panel to demonstrate instru- 
ments. which have been developed by the 
British Welding Research Association for 
measuring the machine variables in resistance 
welding. These instruments afford a good 
example of the application of research to pro- 
duction. Their use has enabled the British 
Welding Research Association to determine the 
optimum machine settings for various resistance 
welding processes, materials, thicknesses and 
other conditions and to codify them; and they 
also enable the manufacturer to check his 
machine ratings for each customer’s require- 
ments. Considerable savings in time and 
material in obtaining sound welds of consistent 
quality are thereby effected. 

_ Other investigations and research work on 
resistance welding being carried ovt at the 
Association’s research station at Abington are 
illustrated and include light alloy spot welding 
and the effect of prewelding surface prepara- 
tion, resistance stud welding, multiple pro- 
jection welding of mild steel sheet, the effect of 
current wave shape and electrode load cycle 
and methods of examination and testing. 


ALUMINIUM AND Its ALLoys 


The increasing use of aluminium and its 
alloys has necessitated investigation of prob- 
lems and development of methods of welding. 
For some applications, e.g., structural and other 
constructional work, particularly in heavy 
sections, the metal arc method has advantages, 
provided difficulties and defects occurring when 
using this method can be overcome. . At the 
point. where a new electrode is started there is a 
tisk of slag being trapped in the crater left by 
the previous electrode, of a badly shaped top 
bead, and of inadequate penetratien. _ These 
troubles become more serious as the thickness 
being welded increases. To overcome these 
difficulties the British Welding Research Asso- 
ciation has developed the “* twin-hoid »r ” tech- 
nique, which is explained: on the stand. with the 
aid of diagrams and photographs. It is claimed 
that, by using this process, the overall welding 
speed for a gin thick plate can be doubled. 

Two large samples showing the application of 
welding aluminium alloys in constructional 
work are shown. One of them is a structural 
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section formed by welding two -shaped 
extruded sections together and the other illus- 
trates a construction of a more intricate nature. 
Both of them are in A.W.10 alloy and were 
metal arc welded with 5 per cent silicon 
electrodes. 

A’ noteworthy advance is the successful 
welding of the difficult 5 per cent magnesium 
alloy, demonstrated by samples giving a tensile 
strength of 18 tons per square inch, 100 per 
cent weld efficiency of the annealed strength 
of the parent plate. Other samples show com- 
parative results between argon arc and metal 
arc welding and demonstrate the ductility of 
argon are welds, also the effect of plate quality, 
plate with a high gas content giving a line of 
porosity along the edge of the weld, resulting 
in low strength and low ductility. 


MAGNESIUM AND iTs ALLOYS 

Welding of magnesium and its alloys presents 
its own group of problems, which are illus- 
trated on this stand. Cracking is one of the 
difficulties, and samples are shown of both the 
Essex Aero “circular patch’’ test and the 
‘straight butt weld” test developed by the 
British Welding Research Association. It is 
found that these tests give comparable results. 
A typical magnesium alloy crack can be viewed 
through a binocular microscope and samples of 
both cracked and sound welded plates are 
exhibited. A pair of plates illustrating the 
advantages of argon arc welding are shown. 
Welded industria! samples in magnesium alloys 
are also displayed. 


Starntess STEELS 

Stainless steels, the use of which in'a wide 
range of industries is rapidly increasing in 
importance, may be broadly classified into two 
main groups: corrosion resisting and heat 
resisting. Both of these groups and the use of 
welding in the production of articles made from 
them are well exemplified on these stands. 

The first group is illustrated by a striking 
exhibit consisting of a complete model of a 
stainless steel short-time pasteurising - plant 
with a capacity of 400-2000 gallons per hour 
of milk, together with components aad .photo- 
graphs showing how various welding. processes 
are used in the manufacture of the plant., Other 
interesting examples in this group are a large 
dome, which was formerly made by the spinning 
process and is now fabricated by argon arc 
welding, a welded tube, a washing machine 
container and three floats, one gas welded, one 
carbon arc welded and one argon arc welded. 

Components of a modern gas turbine for air- 
craft displayed on the stand afford excellent 
examples of how the welding of heat-resisting 
alloy steels has solved production difficulties. 

A special committee of the British Welding 
Research Association is preparing a memo- 
randum on the welding of stainless steels and 
the industries concerned are giving their fullest 
co-operation ia this important work. 

—— 

ADMIRALTY PoRTABLE RapDio INTERFERENCE 
Measunine Set.—The recent publication of B.S. 
1597, ‘“‘ Radio Interference Suppression on Marine 
Installations,” has focused attention on the need 
for a measuring set suitable for marine use and con- 
forming to the appropriate clauses of B.S. 727 
‘‘ Characteristics and Performance of Apparatus for 
the Measurement of Radio Interference.” It has 
recently been announced that the Electrical Re- 
search Association have designed for the Admiralty 
a suitable portable measuring set complying with 
fine limits of weight and size, suitable for use in 
conjunction with B.S. 1597 and equally suitable for 
land purposes. Sets constructed to the Admiralty 
specification are now bei manufactured by 
Electric and Musical Industries, Ltd., of Hayes, 
Middlesex, and the Lords Commissioners of the 
Admiralty have stated that they have no objection 
to civilian organisations using the design, no charge 
being made to cover the cost of development. 
Interested authorities who wish to view the set are 
asked to approach the Electrical Research Associa- 
tion, Perivale, Middlesex, or Electric and Musical 
Industries, Ltd., direct. For compliance with 
B.S. 800, “‘ Limits of Radio Interference,” read in 
accordance with B.S. 727, a mains connection net- 
work is required in cases where the set is to be 
operated from the supply mains. Those who are in 
doubt as to the procedure to be adopted are invited 
to communicate with the Electrical Research 
Association pending the publication of the relevant 
information in an E.R.A. report. 



























































































T a meeting of the Radio Section of the 

Institution of Electrical Engineers, held on 
December 19, 1949, attended by members of 
the Institution of Civil Engineers and the Royal 
Institute of British Architects, Mr. W. Allen, 
B.Arch., A.R.I.B.A., delivered an Informal 
Lecture on “The Acoustics of Studios and 
Auditoria.”’ 





Mr. Allen began by saying that from. the 
results of work by W. C. Sabine, published in 
1900, it had become possible to determine in 
advance the amount of absorption required in 
rooms to prevent confusion of sounds, or to 
apalyse existing defective rooms. Experi- 
mental figures for reverberation times and 
vabsorption coefficients of materials had been 
used in the technique, but, although it allowed 
architects to avoid designing halls with really 
bad acoustics, it provided no basis on which 
to design good ones. That problem was not 
effectively attacked until quite recently as, 
between the World Wars, little interest had been 
taken in the development of suitable experi- 
mental apparatus and techniques, and the 
criteria of goodness were given inadequate 
attention. The necessity to provide acoustical 
advice for the design of the new concert hall 
on the South Bank brought those questions to 
the fore ; some of the problems and arguments 
which had arisen were considered by Mr. 
Allen. 

The computation of reverberation time told 
one nothing of the initial sound arriving at 
the ear, but only of the decay. It was reason- 
able to suppose that the direct path between 
source and listener was vital m a design. 
The first sound heard should be that of the 
sourée and should be clear and sufficiently 
loud to dominate anything that followed. 
There was no scientific elaborateness about 
that point and that was possibly why it had 
been ignored in the general approach to the 
design of rooms. It really meant nothing more 
or less than that there had to be a good view 
of the source from all listening positions, 
not a bare view of the source over the heads of 
a large area of audience, as sound passing over 
an absorbent, such as an audience lost energy 
to the absorber. In the South Bank concert 
hall the design had been arranged so that 
seats were quite steeply raked from immediately 
in front of the orchestra position ; the orches- 
tra itself was similarly raked and did not 
start from a high platform. Thus a full pic- 
ture of the orchestra was obtained from all 
audience positions. 

‘Mention of the orchestra was necessary 
because the character of the source and the 
relative strengths of different parts of the 
souree had to be considered. Players must not 
shield the instruments of other players. This 
argued against the traditional platform, which 
caused the bulk of the violin players to shield 
one another. In fact the traditional arrange- 
ment of a platform at the front and a ramp 
at the rear exposed all the loudest instruments 
and sereened all the weakest ones. In America 
all the instruments were placed virtually on a 
flat stage, which screened all instruments 
equally and therefore was likely to give a 
reasonably balanced output. In the old Queen’s 
Hall in London and the Colston Hall at Bristol, 
the whole of the orchestra had been raked ; 
since both these halls had been reputed to be 
successful it seemed reasonable to assume that 
the orchestra arrangement had also been 
sound. 

The first reflection was likely to be important, 
as it had to follow the initial sound very closely 
in order to strengthen it rather than confuse it. 
In a concert hall this problem concerned 
essentially areas on each side of the orchestra 
and above it. Generally reflections on either 
side were discouraged in positions where they 
were likely to reflect sound into the front seats, 
because the. reflected path was likely to be long 
compared with the direct path, thereby causing 
an echo. Sometimes shapes were modified to 
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Acoustics of Studios and Auditoria 


avoid that and sometimes absorbents were 
used. 

The overhead reflector was subject to rather 
more argument. Some held that it ought to 
be shaped to direct sound to the back of the 
hall, where it was likely to be weak. Others 
held that it should diffuse the sound becquse 
of the risk of concentrating any reflected sound 
in any part of the hall, Still others held that 
it was better to have no specially shaped reflec- 
tor and leave the first reflections from the 
orchestra to look after themselves, The argu- 
ment was unresolyed but it was agreed that 
some part of the surface must be arranged to 
reflect orchestra sounds back into the orchestra 
to help the players. 

It was once usual to compute reverberation 
time for one frequency only, 500 c/s. Experi- 
ence in studios had showed that the relation 
between reverberation at low, middle and high 
frequencies was important. In general it was 
believed that the reverberation time at low 
frequencies should be at least as long and 
preferably somewhat longer than at middle 
frequencies and that at high frequencies should 
be as long as possible. It naw appeared that 
for music, at least, reverberation times might 
very easily become too short, and great care 
was generally taken to avoid all absorption at 
middle and high frequencies which was not 
necessary to prevent echoes or occasional long 
reflected paths. At low frequencies reverbera- 
tion times easily became excessive in buildings 
with cement-bonded brickwork ard concrete, 
and considerable attention was paid to selec- 
tive absorption. 

‘Before the second World War, when the 
general belief was that reverberation times of 
normal building materials were likely to be too 
long, absorbers of felt or fibreboard had fre- 
quently been used, to absorb chiefly the higher 
frequencies. Now there was a range of resonant 
absorbers, consisting of panels, frequently 
perforated, which absorbed energy by various 
methods. These could be designed to absorb 
selectively in almost any desired , and 
were iavaluable in the technical control of 
acoustics. 

There was still no reliable criteria of goodness 
in a large hall. No doubt for speech only 
intelligibility was vital. For music there had 
to be a criterion which allowed identification 
of different instruments. In both cases that 
meant that the higher frequencies must be 
preserved. Other requirements were uncertain ; 
diffusion was important, but varied consider- 
ably for different purposes; balance, ragged- 
ness and brilliance had some relevance. System- 
atic listening studies had been used in attempts 
to evaluate those, 

Public-address systems and, of course, micro- 
phone conditions in studios, raised important 
acoustical problems. Very frequently loud- 
speakers dominated ; sometimes that could not 
be avoided, as perhaps in cathedrals, where 
installations of large numbers of loudspeakers 
were used. Stereophonic systems had been 
used, but not yet extensively in this country. 
They might prove important eventually. 


Discussion 


In the subsequent discussion there was 
general agreement that reverberation time 
alone did not give sufficient information about 
the acoustics of a studio or auditorium; it 
was quite possible, in fact, for two halls to 
have ~~ reverberation characteristics 
and quite different. More useful 
knowledge could be obtained by studying the 
transient response of a hall and several speakers 
referred to the method most commonly used 
for this, Short pulses of tone were injected 
into the hall from a loudspeaker, picked up, 
together with reflections by a microphone, 
and the resulting transient was displayed on 
the time-base of a cathode-ray oscilloscope. 

One speaker showed oscillographs which 
had been taken by this method in various parts 
of a cinema auditorium. In some positions 
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the decay of sound had.a ragged 0% 
whilst in others it was smooth. The cml 
decay represented better subjective conditions 
and, in the speaker’s opinion, the ideal form of 
decay was an exponential curve, whose constant 
could be expressed as a fall of 10db in 45 
millisecs, It was og? at that the extent to 
which an oscillograph departed from this idea) 
curve might be considered as a measure of 
badness and, by superimposing the idea! curye 
on the oscillograph and computing the area 
under each, the answer could be expressed ag 
a ratio, Perhaps this would help to establish 
criteria of badness in default of criteria of 
goodness. By way of comment, another 
speaker observed that it would be difficult to 
obtain the ideal exponential decay for «ll seat 
positions in the cinema and was incline: to the 
view that the smoothness of the curve wag of 
greater importance than its actual shape, 

In the course of some discussion o1 archi. 
tectural topics, it was ly agreed that 
orchestra platforms sh be raked, although 
the extent of the raking was a somewhat 
critical factor, Too much raking, in the opinion 
of one speaker, resulted in a lack of cohesion 
within the orchestra, since the individual 
players could not hear each other properly 
and so did not take up their cues at tho right 
moment, and players often relied on these cues 
rather than on the coaductor’s baton. A good 
feature of many old concert halls and theatres, 
not possessed by modern ones, was their great 
profusion of intricate ornamentation, which 
produced a multitude of scattered reflections 
and so gave a very even distribution of sound 
throughout the auditorium. More of this 
was desirable in modern halls, and one sugges. 
tion was that.a cornice might well be introduced 
for scattering, rather than for the usual purpose 
of absorption. 

Considerable attention was paid to tho effect 
which reflections had in modifying the character 
of the original sound. A simple experiment, 
described by one er, conaisted of walking 
towards a brick wall and uttering vocal noises ; 
from which it was apparent that the reflections 
only ceased to modify the original sound at a 
distance of 4ft or 5ft from the wall, correspond. 
ing to a delay time of about 8 millisecs, A 
more accurate method of examiaing this effect 
required two identical sets of pulses, having 
the same repetition frequeney, and a loud. 
speaker, The first set of pulses represented 
the original sound, whilst the second set, which 
was given a phase lag relative to the first, 
represented the first reflection. By making the 
phase lag variable, it was possible to stimulate 
reflections having different path lengths, and 
to listen to the results on the loudspeaker, It 
was observed from this that the “ reflection” 
ceased to modify the character of the original 
sound only when the second set of merged 
with the first, which in the conditions of the 
experiment was equivalent to a delay time of 
about 5 millisecs. 

An interesting point was raised concerning 
the influence of the eyes in focusing attention 
when two sources of sound were nted to 
the ear, such as happened with a sound reinforce- 
ment system. Referring to the sound reinforce- 
ment system of the Institution lecture theatre, 
a speaker observed that in one or two seat 
positions the sound appeared to come either 
from'the lecturer or from a loudspeaker, depend- 
ing at which one looked. Another speaker 
added that even though the loudspeaker might 
predominate, the eye and the mind would still 
tend to direct attention towards the lecturer, 
because the lecturer would present a more 
interesting and animated appearance. 

a 

Pie «sap Mosite Ampiivigr.—-A new design 
of mobile amplifier, measuring 8}in by 5in by 9}in, 
weighing only 14 1b and toe aye catgus vf 1 
has been announced by the General Electric Com- 
pany, Ltd. The ipment is suitable for use in 
vehicles for public or at small open- 
air meetings. Care has taken to keep the 
power consumption of the amplifier very low 
(current, 4-5A), and it will give good service from 
a 6V battery that is not being constantly charged. 
Two horn type can be operated from 
the amplifier and for simplicity of operation only 
two controls are provided, an on/off switch and 4 
volume control. 
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Cableway Rope Turning Gear 


HERE large cableway ropes are. used on 
civil engineering projects, the life of the 
can be extended by providing a means for 
iodically turning them upon their own axis 
to spread the effects of traveller wheel wear 
over the entire circumference of the outer 
ever of the cable. For this class of work the 
usually employed for the main cable is 

of the well-known locked coil type invented 
by Mr. T. C. Batchelor in 1884. When such 
ropes are eventually discarded it has been 


and Drainage Board, New South Wales. Each 
crane consists of a fixed tower connected to 
two radial travelling towers by means of two 
77mm diameter main cables. The initial free 
span of 1640ft will later be increased to 1795ft 
by an extension length of rope. The main 
cables, of the locked coil type, were required to 
have an actual breaking load of 500 tons, sub- 
ject to the usual 5 per cent tolerance. 

When designing the thrust bearings for the 
cable turning gear the maximum applied tension 





ROPE TURNING GEAR 


found that wire fractures generally occur in 
the same zone of the narrow path formed by 
the traveller wheels. 

Some years ago a locked coil rope was used 
on the equipment employed in the construction 
of the Norris dam in the United States, and to 
it special end fittings were attached, to enable 
the periodic turning of the cable. This turning 
of the cable to spread 
traveller wheel wear 
proved very successful 
and, after it had been 
used to carry Over a 
nillion tons of material, 
it was still fit for use 
in the construction of 
another dam. Such a 
performance is consider- 
ably beyond that usual- 
ly obtained with cables, 
where the contact of 
the traveller wheels is 
limited to a narrow path 
onthe top of the rope. 

When the cable 
cranes for the construc- 
tion of the Warrag- 
amba dam in New 
South Wales were being 
designed it was decided 
to use eable turning 
gear, but attempts to 
obtain the gear and 
cable fittings from the 
United States were un- 
suecessful. The matter 
was taken up in this 
country by Latch and 
Batchelor (amalgamated with Webster and Hors- 
fall), Ltd., of Birmingham, the makers of wire 
and wire This company arranged with 
British Timken, Ltd., for the manufacture of 
the special heavy roller thrust bearing which 
would be necessary for the apparatus, and the 
cable turning gear illustrated on this page was 
eventually designed and built by John M. 
Henderson and Co., Ltd., of Aberdeen. 

For the construction of the Warragamba 
dam, cable cranes, each of 20 tons capacity, 
have been designed and built by the Perry 
Engineering Company, Ltd:, of Adelaide, to 
the order of the Metropolitan Water, Sewerage 





load of 169 tons on the rope was used as a basis 
on which to develop a suitable hand-operated 
winch unit. It was decided that when a cable 
was to be turned it should be slackened out 
to bring the tension load to about 50 tons, and 
taking this load into account it was decided to 
provide a turning gear at each end of the 
cables, suitable provision being made to ensure 





FOR TRANSPORT OF CABLES 


that the two ends could be rotated an equal 
amount. 

The turning gear, as can be seen from the 
illustration, is of simple compact design, and 
is easy to operate, the crank handle requiring a 
pressure of only 20 lb to turn the sockets and 


the cables. A specially designed rope socket 


is seated on the thrust bearing, the latter 
spigoted in a heavy steel crosshead carried 
between, and secured to, two steel links; the 
other end of these links is anchored to a cable 
crane mast. A crank handle on a girder struc- 
ture bolted to the top of the crosshead turns 
the socket by means of a worm and spur reduc- 
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tion gear, and the distance through which 
the socket rotates is shown upon a clearly 
marked indicator. By reference to the numbers 
engraved on the indicator plates attached to 
the units at each end of a cable it is possible 
to turn the whole length of the cable through 
the same predetermined angle. 

In view of the high breaking strength 
required, special sockets were used for the 
test specimen. After a successful tensile test, 
the end sockets were fitted to the cable crane 
ropes, some 100 lb of capping metal being used 
in each socket. 

Considerable difficulties in packing the 
cables for export were encountered, as the 
attachment in this country of such long end 
fittings necéssitated the reels of particularly 
large dimensions shown in our second illustra- 
tion. The unusual reel width required called 
for the fitting of non-detachable beam lifting 
tackle, as a precaution to cover frequent 
handlings in transit, and in anticipation of the 
rough terrain on the working site. 

We are indebted to Latch and Batchelor 
(Amalgamated with Webster and Horsfall), 
Ltd., for the notes on which the above descrip- 
tion is based, and for the photographs used to 
illustrate the article. 


Hydro-Electric Progress in 
Canada During 1949 


During 1949 the post-war boom in hydro- 
electric construction in Canada contmued 
without abatement. Each year a survey of 
progress is made by the Dominion Water and 
Power Bureau, Department of Mines and 
Resources, with the co-operation of provincial 
authorities and other power-producing and 
distributing organisations throughout the 
country. Some abstracts from the 1949 
survey are reproduced in the following para- 

phs. 

Although no new large plants were brought 
into operation, an appreciable increase in the 
total of installed capacity in Canada resulted 
from additional units coming into operation in 
existing stations, principally in those which 
were partially completed in 1948. Also good 
progress was achieved on other developments, 
the labour situation and the availability of 
materials being relatively favourable through- 
out the year. 

Installed capacity in Canada, which, with 
the addition of 272,050 h.p. in the new pro- 
vince of Newfoundland, now totals 11,622,668 
h.p., was increased during the year by 479,900 
h.p.; this increase is slightly greater than 
that of 1948 and is well in excess of the pre- 
war yearly rate of expansion of about 300,000 
h.p. A number of large developments which 
are in a state of advanced construction will 
add about 1,500,000 h.p. within the next two 
years, while other developments are in the 
preliminary stages of construction or are 
definitely planned. 

In the field of power distribution, construc- 
tion was also very active. New main trans- 
mission lines were completed or were under 
construction in most sections of the country. 
Many new transformer stations and substa- 
tions were built and secondary lines were 
extended. Rural electrification was. particu- 
larly active in Quebec, Ontario and Manitoba. 

During the year the demand for hydro- 
electric energy continued to increase through- 
out the country. The increased overall- demand. 
is reflected in the consumption of primary 
power, which, according to the records of the 
Dominion Bureau of Statistics, for the first 
ten months of 1949, increased 3-1 per cent over 
that for the same period of 1948, and 12-9 
per cent over 1947. However, despite the 
additions to generating capacity which were 
made in 1948 and. 1949, total production of 
central electric stations in 1949 was only 2-8 
per cent greater than that of 1947. Generally 
speaking stream flow conditions were unfavour- 
able for a considerable part of the year, and 
at times some of the large hydro-electric 
systems had difficulty in meeting all power 
demands. 
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Improved Lubricating Pumps 


In our issue of October 1, 1948, we des- 
cribed an interesting positive displacement, 
high pressure, lubricating pump, which had 
been introduced by Wilton Row Extensions, 
Ltd., 20/21, Essex Street, London, W.C.2. 
Since that date various modifications and 
improvements have been incorporated in the 
pumps, which have been adapted for a wide 
range of industrial applications. The pumps 
are now made in a number of standard types, 
with fixed or variable capacities from 0-0lcc 
per stroke to 0-l5cc per stroke and suitable 
for supplying up to twenty-four lubricating 
lines. : 


The arrangement of the redesigned variable 
delivery pump now being manufactured can 
be seen in a drawing reproduced in this page, 
in which is shown one half of a pump. In this 
pump four lubricating line connections are 
arranged round the periphery at each end of 
the body and each line is fed by a separate 
pumping assembly built in the body. As in 
the original design, a driven. worm A drives a 
double facet cam B in the main central chamber 
of the unit. This chamber is Rept filled with 
oil from the main supply tank. 

The end block of the body is bored to accom- 
modate the individual pump assemblies. Each 
pump assembly consists of a cylinder C hav- 
Ing a moushroom-headed piston D held 
against the cam face by a spring. The cylin- 
der is slidably mounted in the body and its 

_position is varied by means of the screwed 
plug Z.. The rear end of the cylinder is under- 
eut to provide an annular chamber open to the 
feed line connection F, which incorporates a 
non-return ball valve. It will be seen that the 
stem.of the piston is bored and a series of radial 
holes are drilled through the wall at the top 
of this bore. 

When the pump is in operation the rotating 
cam moves the piston backwards and forwards 
in the cylinder. As the piston advances radial 
holes are and oil flows into the partial 
vacuum formed in the bore; as the piston is 
forced back the holes are first sealed by the 

end of the cylinder and continuation of the 
movement forces oil into the annuler chamber 
formed round the end of the cylinder and 
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out into the feed line. To adjust the volume of 
oil pumped into the line the cylinder body 
is moved, by means of an adjusting screw, 
backwards or forwards in the pump block 
to vary the effective piston stroke. This move- 
ment increases or decreases the tine the radial 
ports round the piston sre open to the incoming 
flow of oil and thus varies the volume of oil 
displaced in a working stroke. 

The fixed displacement type pumps operate 
on a similar principle, but have their length of 
piston stroke fixed, and their feed line connec- 
tions are made with their bodies integral and 
in line with the cylinders. 

For lubricating moving parts, such as con- 
veyor chain systems, where an intermittent 
jet of oil is necessary on guides and bearings, a 
new type of pump, with up to four feed line 
connections, has been introduced by the com- 
pany. This pump is made as a standard unit, 
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but it can be adapted for special applications, 
one of which is shown in the second of our 
drawings. The unit shown is mounted in a 
lubricating oil tank and the method of operation 
can clearly be followed by reference to the 
drawing. 

The unit is driven through spring-loaded 
pins, which are arranged to drive a stepped- 
face cam G@ in one direction only. Spring- 
loaded pins are used to drive the cam, to pre- 
vent damage to the pumps by inadvertent 
rotation in the wrong direction. The cam 
actuates the spring-loaded pistons H in cylin- 
der bored in the body of the pump. It will be 
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noted that the pistons are bored for some 
distance up their stems and radial holes are 
drilled through the walls at the top of the bores. 
Inlet holes J at the lower end of the cylinders 
are open to the oil supply tank from which 
oil is freely admitted through a filter. At the 
upper end of the cylinders is the outlet port 
to the lubricating line, in which is screwed a 
connector fitted with a non-return valve. 

In operation, when a piston has been pushed 
back against its spring, oil is drawn through 
the bore of the piston and the exposed radial 
holes K into the upper end of the cylinder. 
As rotation continues the foot of the piston 
is freed to drop off the step of the cam and the 
spring at the top of the piston then comes into 
effect. In the first part of the return movement 
of the piston the radial inlet holes are sealed 
and during the remaiader of the movement the 
oil trapped in the top of the cylinder is driven 
past the non-return ball valve into the lubri- 
cating line. The oil emerges from the end of the 
lubricating line in the form of a fine jet, the 
force of which is controlled by the strength 
of the piston spring, and the volume by the 
setting of the piston in the cylinder. 





A 4 H.P. Air-Cooled Oil 
Engine 


WE illustrate herewith the new “‘ Zephyr ”’ 
air-cooled oil engine which has recently been 
added to the wide range of small industrial and 
marine oil and petrol engines made by the 
Coventry Victor Motor Company, Ltd., of Cox 
Street, Coventry. This new unit has a bore of 
80mm and a stroke of 100mm, and develops its 
rated 4 h.p. at 1500 r.p.m. It can, if required, 
be run at lower speeds or up to 2000 r.p.m., and 
can be used for working at even higher speeds 
if a special governor is fitted. At the rated 
power the fuel consumption is stated to be 
about 0-42 pints per brake horsepower per hour, 

The engine is of straightforward rugged con- 
struction, and is designed for long spells in 
service without need for attention. All of its 
running parts are well protected, whilst at 
the same time they are readily accessible for 
inspection and maintenance purposes. The 


-high-tensile forged steel crankshaft of the engine 
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is balanced by solid weights, and rung jp 


large bearings in @ cast crankcase of 
non-corrosive aluminium alloy. A  reagi} 
detachable close-grain cast iron cylinder 
head is fitted to the high-tensile cast iron 
cylinder, and both of these units are wal 
finned to provide the maximum possib|» coolj 
surface. 

The camshaft, of hardened and ground steel, 
is driven by a duplex roller chain from the 
crankshaft and actuates the overhea! valyes 
through enclosed rockers and push 
Double return springs are fitted to tho valyes 
and means of fine tappet adjustment ary 
provided on the rockers. easily removed 
cover gives quick access to the totally enclosed 
valve gear for purposes of inspection and 
adjustment. 

In designing the engine particular care was 
taken to ensure the adequate and efficient 
lubrication of all moving parts. A gear-type 
oil pump, driven from the crankshaft, which 
feeds oil under pressure to all the bearing; 
draws the oil through a large detachable filter 
from the sump. A pressure release valve in the 
lubricating system returns surplus oil to the 


sump. 

A standard C.A.V. flange-mounted injection 
pump with a pintle. spray nozzle is fitted to the 
eagine, and starting from the cold is facilitated 
by the use of the maker’s own design of cold 
starting injector and decompressor. A constant. 


“ZEPHYR’’ ENGINE 


speed mechanical governor fitted as a standard 
unit to the engine is claimed to be accurate to 
less than 3 per cent from no-load to full-load 
running. <A limited adjustment for engine 
speed can be obtained with the standard 
governor, but, if required, a variable-speed 
governor can be fitted. 

It will be noted that-a casing built round the 
fly-wheel is extended to pass most of the way 
round the circumference of the cylinder. 
Whilst the engine is running this casing directs 
a constant flow of cooling air round the cylinder 
from a fan attached to the fly-wheel. 

The engine has all of its major working parts 
readily accessible and its compact design, 
coupled with its relatively light weight of 
235 lb, makes it suitable for use on a wide range 
of industrial plant. When we recently had an 
opportunity to inspect one of the engines on 
the test. bench its smooth running and rate of 
acceleration under different loadings was pat 
ticularly noticeable. The. makers state that 
in running tests under tropical conditions the 
performance of the engine was found to be 
satisfactory in every respect. 
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An Automatic Star-Delta 
Starter 


Our illustration shows the internal arrange- 
ment of a totally enclosed air-break, star-delta 
aarter with automatic switching, as manufac_ 





AUTOMATIC STAR-DELTA STARTER 


tured by Brook Motors, Ltd., Huddersfield. 
The starter incorporates no volt and overload 
production, and is intended for use in control- 
ling three-phase squirrel-cage induction motor 
drives where the starting current needs.to be 
limited to 150 to 200 per cent full-load current 
with 33 to 60 per cent full-load torque.  - 

After the “start ”’ push button has been 
pressed operation of the starter is sutomatic, 
the change-over from star to delta connection 
being made by a thermal. time delay switch 
which actuates the three-pole contactors. 
Any of three starting delay times can be 
selected to suit the particular drive, the neces- 

adjustment being made inside the cover. 
To prevent faulty operation of the starter, the 
star and delta contactors are inherently inter- 
locked, and the isolator switch handle is 
mechanically interlocked with the cover, which 
cannot, therefore, be opened until the starter 
itself is dead. 

Overload protection is included on all three 
phases by indirectly heated thermal trips with 
inherent time lag, incorporating the necessary 
delay for starting. The thermal overloads are 
calibrated to trip on 700 per cent overload in 
ten to twenty-five seconds starting from cold. 
After the starter has reached the working tem- 
perature the overload tripping calibrations are 
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, stated to be 100 per cent within one minute, 50 


per cent within two minutes, and 20 per cent 
within one hour. A continuous overload of 5 
per cent can be withstood without tripping. 

Moulded plastic is used for the contactor 
arms and panels. The equipment is enclosed in 
a cast iron case with a hinged cover having 
smoothly rounded edges and corners. Clear- 
ance holes are provided for lin conduit 
“Start ’ and “stop” push buttons are cen- 
trally mounted on the front cover and the 
corresponding switches can be seen mounted on 
the inside of the cover in the accompanying 
illustration. The “stop” push button is mush- 
room headed to ensure speedy selection and 
operation in emergency. An “ on-off ” indicator 
with a corresponding window in the cover 
gives a visible indication of the switch con- 
dition. 

The starter is rated for intermittent duty, 
or fifteen starts per hour, and the rating at the 
maximum voltage of 660V is given as 11-5A, 
corresponding approximately to 12} h.p. Local 
or remote control can be exercised at any 
number of points by push buttons, limit or 
float switches, or pressure-operated or other 
master devices, 





Large British Quarry Dumpers 


Four quarry dumpers, each designed to carry 
a net load of about 12 tons, have been built 
by the Eagle Engineering Company, Ltd., of 
Warwick, for a Welsh granite quarry. These 
dumpers are of a type in common use in 
America, and they have been supplied to trans- 
port stone from the quarry face on the mountain 
side to a crushing plant. 

The new dumpers are of particularly robust 
construction as they have been designed to 
withstand the shock loads received when being 
loaded by mechanical excavators. They are 
carried on heavy semi-trailers mounted on four 
wheels on an oscillating four-in-line, two-unit 
axle. These two-unit axles are carried on 
semi-elliptic springs located on trunnion bear- 
ings—a design which permits sideways oacilla- 
tion on uneven ground. Each dumper is 
coupled to an A.E.C. “‘ Matador ” chassis, which 
has a special low-ra‘io gearbox and is fitted with 
38in by 8in track grip tyres. 

In each unit the floor and sloping sides of the 
body or skip are of laminated construction, there 
being a }in thick mild steel bottom plate, 
welded to the supporting framework, with 2in 
thick hardwood boards sandwiched between the 
plate and a }in thick detachable steel lining 
which is bolted in position. A heavy projecting 
spillage plate is fitted to the front of the skip 
to protect the chassis from damage. The skip 
weighs some 6} tons and is supported on the 
chassis on four trunnions, which, in combina- 
tion with its weight, prevent fore and aft and 
sideways movement. A heavy lifting lug is 
attached to each side of the skip. 

In service, whon a loaded dumper arrives 





12-TON QUARRY DUMPER 











179 


at the crushing station, an overhead lifting 
gear is coupled to the lifting lug on one side of 
the skip. As the lifting gear is operated the 
skip swings on its trunnions to dump its contents 
on the opposite side. 

We reproduce a photograph taken of one of 
the dumpers before delivery to the quarry. 


—— 


A Small Concrete Mixer 


A USEFUL little concrete mixer with a capacity 
of 3 cubic feet is now being rade in large 
numbers by Benford, Ltd., The Cape, Warwick. 
-The mixer is of box-form fabricated all-steel 
construction, and in full working order weighs 
only 23 cwt. 

As can be seen from the photograph we repro- 
duce below the machine is mounted on two 
pneumatic wheels to facilitate its movement 
on @ working site, and for use in towing the 
mixer at slow speeds for short distances. When 
it is required to transport the mixer for long 
distances it can be wheeled on to a specially 
designed trailer suitable for towing at speed by a 
light motor vehicle. 

The tilting drum, which can be swung by 
means of a large handwheel, is driven by a 
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Villiers air-cooled petrol engine mounted on 
one side of the main frame. The drive is trans- 
mitted through a bevel pinion shaft and a 
chain, and is completely enclosed within the 
trunnion or yoke on which the drum rotates. 
All the drum gears are machine cut and the 
shafts run in ball bearings in gréase-packed 
housings. The enclosed drive, in addition to 
being grit and dustproof, avoids necessity for 
fitting sheet metal’ guards: The engine is 
protectad by a hinged bonnet which can be 
locked whea the mixer is not in use to prevent 
interference. 


—__—@———_—- 


CAMERAS FOR THE B.B.C.-The B.B.C. has placed an 
order for five Marconi image orthicon cameras with 
Marconi’s Wireless Telegraph Company, Ltd., after 
making extensive tests on this type of camera. The 
image orthicon camera is a compact unit built in two 
parts—the camera and the electronic view-finder— 
which clip together when set up for operation. In 
the lower unit is the image orthicon pick-up tube, 
the vision pre-amplifier circuit, and the focusing 
controls. The smaller unit, the one on the top, is 
the view-finder, containing a miniature tele- 
vision receiver which (for the benefit of the camera 
operator) receives the picture which is being trans- 
mitted from the control desk. The cameras have a 
four-lens turret, which can be controlled from the 
rear of the camera by the camera operator. Because 
of the small size of the image orthicon tube, it is 
possible to use standard camera lenses. Focusing 
is accomplished by rotating a small knob at the 
side of the camera, which racks the image orthicon 
backwards and forwards and eliminates any move- 
ment or adjustment of the lenses. A multi-core 
cable of only jin diameter is all that is necessary to 
link the Marconi camera to the control equipment, 
and this cable can be up to 1000 yards in length. 
Great flexibility is thus provided, which allows the 
Marconi cameras to be set up and used in confined 
places and difficult situations. 





180 


THE ENGINEER 


FEBRUARY 10, 1950 





Vou. CLXXXIX No. 4907 
Contents 

THE ENGINEER, February 10, 1950 PAGE 

LEADING ARTICLES— 
Hie ew ey Gas TURBINES... ... .... ... 180 
¥ AND THE ATOM BOMB... ... ... -.. .-. 180 

SPECIAL ARTICLES— 
LoocomorivE CYLINDER PowER. No. I. (Illus) ... 171 
PENNSYLVANIA MOTIVE POWER . 184 


REFRACTORIES 


CH IN THE OPEN-HEARTH 
STEEL INDUSTRY. ee . 168 


(Iltus.) 


Acoustics OF STUDIOS AND AUDITORIA ... ... °.. 176 
Aincrart Ds-Icmnc Triats. (Illus.) 





AUTOMATIC STAR-DELTA STARTER. (Ilus.) 
CaBLEWAY Ropé TURNING GEaR. (Illus.) 
ED Am OP#RATED SOOT BLOWER. (Illus.) 189 
CONTINUOUS ANNEALING FURNACE FOR aennne 
SHEETS (Illus.) .. 
DrESEL-ELECTRIC SHUNTING ‘Locoworivr. “(llus.) «. 
Econowies OF THE “ COMET” ALRORAFT... .. 
EXHIBITION OF FRENCH SCIENTIFIC INSTRUMENTS... * ist 
FLUORBSCENT AND CrncouirT TEST SET. (Llus.) 187 
Gas TURBIXE FOR OILFIBLD SERVICE 188 
GLAND PACKING AND ELECTRICAL INSULATING on 


TERIAL ie 
High Bay Factory LiGgHrTiNc. “(ius,) Peas | 
Hypro-ELecTRic PROGRESS IN CaNaDa DURING 1949 177 
IMPROVED LUBRICATING Pumps. (Illus.)... ... ... 17 
Lares British QUARRY DUMPERS. (Illus.) . 179 
METHOD OF MOULDING SMALL Ducts IX CONCRETE 139 
Samat CONCRETE MIXER. (Ilus.) 179 
SMALL — ENGINE SERVICING EQUIPMENT. 


190 
SomME Factors IN THE UsE OF HIGH TEMPERATURES 
In Gas TurBINES. No. Ii. (Iilus.) ... ... 191 


. 186 
@ RESEARCH AND , PRODUCTION EXHIBITION. 175 

4 HP. Ale DOOLED ENGINE. (Illus.) 17 
2ew H.F. Piastic PREHEATER. (Illus.)... ... ... 187 


LETTERS TO THE EDITOR— 


FUTURE OF THE STEAM LOCOMOTIVE... ... .. ... 183 

WINDPOWER ... pag axa 
LITERATURE— 

Books RECEIVED ... ... ... eee 

i ie EE SS TS A SESE | 
OBITUARY— 

COLONEL Sm THOMAS FORTUNE PORN cs cs 182 
A SEVEN- ony’ 4 JOURNAL _ pie eat reek. 

BELGIAN COMMITTER OM GAS TURBINES 


Inenrross OF Beeman 

[NSTITC TION (CAL ENGINEERS 
LOSS OF EM. : SUBMARINE “ TRUCULENT” 
ROAD RESEARCH, 1948 

UTRECHT SPRING Fair 


NEWS AND NOTES— 
Books 01 





© REFERENCE nik Sees, tikes Cage ae 
Berm Stanpanne INSTITUTION. ... ... ... .. 188 
CoDES OF PRACTICE yao Se 
CONTINENTAL ENGINEERING News pes ake eee 
CONTRACTS a a ee 196 
FORTHCOMING ENGAGEMENTS ... ... ... ... ... 196 
FRENCH ENGINEERING NEWS... ... ... ... ... 195 
INDUSTRIAL AND LABOUR NOTES inc cenmtiecans accaaee 
NOTES AND MEMORANDA ... ... ... ... ..- «-. 195 
PERSONAL AND BUSINESS Eee 


SOUTH AFRICAN ENGINEERING NoTEs 


FORTY-PaGE SUPPLEMENT—TABULAR SUMMARY OF CIVIL 
ENGINEERING CONTRACTS, 1949 


NOTICE TO READERS 
Ali letters intended for insertion in THE ENGINEER or con- 
taining questions shoud be accompanied by the name and address 
ej the writer, not necessarily jor pubrication, but as a provj 0j good 
faith. No notice whatever can be taken 0j anonymous communica- 


No undertaking can be given to return drawings or manu 
scripts ; correspondents are aioe requested to keep copies. 
For Subscription Rates, see paye 2 of Advertisements. 








TABULAR SUMMARY OF 
CIVIL ENGINEERING CONTRACTS, 
1950 


A limited number of copies of this 
Supplement are available at a price of |s. 
per copy. Application should be made to 
The Manager, “‘ The Engineer” 28 Essex 
Street, Strand, London, W.C.2. 


HIGH-TEMPERATURE GAS TURBINES 

In his paper on high-temperature gas 
turbines, presented before the Institution of 
Mechanical Engineers on January 27th, and 
of which we conclude an abstract in this 
issue, Dr. Brown, of Pametrada, founded his 
thesis upon the premise that the gas turbine 
would be a better machine, judged on effi- 
ciency and air rate, if it could utilise a higher 
temperature than that at present employed. 
That premise is, of course, a truism, and gas 
turbines have always been built to employ 
the highest temperature which, in the 
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opinion of the designer, the materials 
currently available could withstand. They 
were so built some fifty years ago, when the 
possibilities of gas turbines first fired the 
interest of the technical world. But the 
advocates of that day allowed themselves to 
be carried too far by their appreciation of the 
importance of Carnot’s principle and were 
too sanguine about the conditions materials 
could withstand. They argued that the gas 
turbine must offer a much better efficiency 
than the contemporary steam cycle machine, 
because it could employ a much wider tem- 
perature range. The turbine optimistically 
visualised was to employ the full flame tem- 
perature obtainable with the stoichiometric 
air/fuel ratio, thermal efficiencies above 
40 per cent were calculated upon, and the 
issue was put to practical test by the con- 
struction of several gas turbines in different 
countries during the first ten years of this 
century. Most of them produced no net 
output ! That fact is to be attributed partly 
to lack of rudimentary knowledge of heat and 
more particularly of fluid flow. But the 
limitations of materials played their part. 
Water cooling was widely employed, though 
apparently without full recognition of the 
fact that it must necessarily reduce efficiency 
and that by its use the Carnot requirement of 
reversibility was transgressed. One method 
of cooling rotor blades was to pass them 
through a water jet following the gas jet. 
But difficulties were soon encountered. It 
is recorded that cast iron nozzles, though 
water cooled, burned or melted. Recourse 
was even had to materials that would now be 
called ceramics, such as fireclay and fused 
silica. But it was all to no purpose. Not 
until materials able to operate uncooled at 
temperatures up to 1000 deg. Fah. became 
available some ten years ago did it become 
possible to devise a practical gas turbine and 
compressor unit able to generate power at a 
reasonably high thermal efficiency. 

Those early machines, it will be noticed, 
contain all the basic elements of the high- 
temperature turbines proposed by Dr. Brown, 
save only the new form of air cooling known 
as “sweat” cooling. The question for dis- 
cussion now is as to whether, with better 
technical knowledge of the problems involved 
and with new materials available, a cooled 
machine could be designed which would 
stand a better chance of success than those of 
fifty years ago. Upon that point prospective 
manufacturers are likely to prove more 
critical and more pessimistic than Dr. 
Brown. For they are already beset by the 
immediate difficulties of the translation of 
simpler though more nearly proven ideas 
into full commercial practice and are not 
likely therefore to become really interested in 
further advances of dubious practicability 
and greater complication. Moreover, they 
are necessarily more fully aware than are 
research workers of the fact-that the develop- 
ment, of an idea, however fully its practic- 
ability may be supported by theory, labora- 
tory tests and even the existence of proto- 
types, is an arduous, difficult and expensive 
task. They are likely, like Dr. Bowden 
in the discussion, to question the conse- 
quences, for instance, of thermal shock 
on ceramic blades, to refer to the lack 
of reliable data upon the fatigue propertics 
of such materials, to consider the diffi- 
culty of keeping circulating water or air 
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pure enough not to choke relatively gmaqjj 
blade channels and to doubt whether cooling 
losses may not turn out in practice to be much 
higher than expected. They are likely, too 
to ask whether either water or sweat c 

will adequately cool the whole of a blade. 
For in practice sweat cooling, which certainly 
contains some promise, may well be found to 
have the same defects as other types of 
cooling, in that in certain parts of the blades 
the scrubbing action of the gases, together 
with centrifugal action, is likely to render the 
maintenance of an adequate boundary layer 
difficult. Nor can the user’s attitude be 
neglected. Users are concerned wit! reli. 
ability and upkeep in use. Cominander 
Tracy, in the discussion, for instance, was 
worried by the possibilities of attack upon 
the interior of a water-cooled rotor similar 
to that which affects boiler drums, and that 
high water velocities in blade passages might 
lead to local erosion problems. He drew 
attention, too, to the complicated control 
problems of a water-cooled machine which 
might affect reliability and flexibility in 
operation. 

To be successful in applied research a 
worker must clearly enjoy a sanguine, 
optimistic temperament. For, as he works 
from proved abstract theory towards a prac. 
tical realisation, he must, if he is to retain 
enthusiasm, always be confident that in the 
longer run those theories can in fact be trans- 
lated into practice. What is necessary is 
that his enthusiasm shall not lead him to 
look too far ahead, to make assumptions, 
based upon laboratory experiments, that are 
too optimistic and to neglect too much 
practical difficulties of manufacture and 
operation. But if over-optimism is always 
likely to be the besetting fault of research 
workers, is it not also true that manufac- 
turers, at the other extreme, are likely to be 
over-impressed by the practical difficulty 
and expense of developing new devices and 
may thus fall into undue depths of pessi- 
mistic caution? Thus, though practical 
manufacturers and users will certainly con- 
tinue to criticise Dr. Brown’s proposals 
adversely, though it is certain that no such 
machine as he envisages can be expected to 
become normal practice under a term of 
years, and though it is, indeed, doubtful 
whether it can ever prove practical, it does 
not necessarily follow that Pametrada should 
give up pursuit of the idea. Certainly this 
country cannot now afford to expend money 
upon any researches except those which are 
judged to have prospective value in the not 
too distant future. But, as Dr. Brown him- 
self remarked in his reply to the discussion, 
his paper represented “‘the sort of paper 
work on which research programmes must 
necessarily be planned.” It was written and 
presented in order to arouse discussions in 
which the optimism of research workers will 
be tempered by the pessimistic criticism of 
manufacturers. We hope that those dis- 
cussions will help Dr. Brown to judge rightly 
whether his programme is well conceived 
or in need of revision. 


SECRECY AND THE ATOM BOMB 


Unt recently the uranium bomb was 


generally looked upon as the most fearful of 
all weapons. Now we read of the even more 
alarming potentialities attributed to the 
“Hydrogen Bomb.” Those—not many in 
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number, perhaps—-who made a sufficiently 
diligent study of the many pages of the 
§myth Report published by the U.S. Govern- 
ment five years ago, will have been warned 
by an apparently casual remark that some 
day “we might expect to obtain approxi- 
mately half a million kilowatt-hours by 
combining @ gramme of hydrogen with 
sven grammes of lithium,” equivalent to 
two million kilowatt-hours from as little as 
an ounce of quite common materials. In 
the words of a more recent report by a 
US. Senate Committee, we face the prospect 
of an energy release not only millions of times 
greater, weight for weight, than the chemical 
energy released in the burning of coal, but 
fwice as much as can be got from the rare 
fissile isotope.of uranium. In view of the 
abundance of hydrogen, this certainly sounds 
alarming. When, some few thousand million 
years go, our particular universe was 
ereated, @ huge store of atomic energy was 
locked up in its elemental substances. That 
energy can, as the public now knows, be 
released, gradually or explosively, by the 
fission of certain elements at the heavy end 
of the periodic table. What the public is 
now made to realise is that it is possible 
to release great energy by the fusion of light 
elements at the other end of the scale. If, 
as seems probable, this release of energy can, 
under terrestrial conditions, only occur ex- 
plosively, the effect for humanity must be 
wholly bad. 

In a recent edition of Sir G. P. Thomson’s 
little book on “The Atom,” the author 
stressed the fact that reactions of this sort 
can only occur at temperatures of the order 
of many millions of degrees, and that so far 
no way was known for providing such an 
extreme temperature on the earth, even 
though common enough in the sun’s interior, 
This statement at the time seemed pleasantly 
reassuring, but now it is suggested that it 
might—aunfortunately—be possible to employ 
a uranium bomb (in which temperatures of 
that degree of intensity are momentarily 
reached on explosion) as a detonator for the 
formidable newcomer. This is unfortunate, 
because the energy in a hydrogen bomb 
cannot, it seems, be of any service except as 
an explosive, and never, as with uranium, as a 
store of energy for gradual release, by a 
chain reaction, for useful civil purposes ; 
and whilst the uranium bomb can never 
be made in very large sizes, since it explodes 
immediately the charge exceeds a few pounds 
in weight, a hydrogen-lithium bomb could 
be made of huge power if it had a sufficiently 
high temperature detonator. It is even 
suggested that the explosion of such a bomb 
on the Pacific ocean coastline of the United 
States would, given a westerly wind, destroy 
by its radioactivity all forms of life in those 
states that lay in its path. The only good 
news we find in the whole story is that the 
provision of each bomb might cost hundreds, 
if not thousands, of millions of dollars and so 
be prohibitive, apart from the consideration 
that the damage to civilian life and property 
in any war in which such weapons wete used 
would be so colossal that no single participant, 
victor or vanquished, could possibly éxpect 
to obtain any ultimate advantage therefrom. 
Possibly no country has yet taken any steps 
to produce hydrogen bombs, or even perhaps 
to learn how to go about it, But of that one 
cannot be sure in view of the secrecy 
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surrounding all work on the development of 
atomic energy other than that of producing 
radioactive isotopes for medical and other 
forms of research investigation. Press stories 
are indeed numerous, but as one witty writer 
in the current issue of The American Bulletin 
of Atomic Scientists puts it, the numerous dis- 
cussions on applied nuclear physics to-day, 
“if placed end to end, would stretch from 
Los Alamos to Bikini ”’ ! 

Official reports on large-scale civil develop- 
ments that are really informative are all too 
rare, and those which do appear from time to 
time are usually from an American source. 
We should like to see more from our own 
Harwell, and the other British establish- 
ments. Much must be going on that could be 
reported, and which would serve to encourage 
the public. That such reports are so seldom 
issued may perhaps be due to a form 
of scientific modesty, which feels that our 
showing must be so much below the level of 
the U.S. effort—through the unavoidable 
austerity of our present finances—as to be 
likely to lead to unfavourable comparisons. 
Nevertheless, there is not a little in the claim 
made in a recent letter to The Times by the 
British Atomic Scientists’ Association, that 
such lack of official information can lead to 
the growth of wrong ideas and the circulation 
of alarming and irresponsible rumours. The 
Association states that it finds it easier to 
become informed about the work done by 
the U.S. Atomic Energy Commission than by 
its British counterpart. The complaint is not 
that information is kept secret, but that non- 
secret material is not being suitably presented 
to the public. It is important, therefore, that 
the authorities concerned should consider at 
once whether their present policy is not 
due for revision. It is a fair deduction, we 
hope, from public references to official 
conferences now proceeding that something 
of the kind is under consideration. 





Exhibition of French Scientific 


Instruments 

One of the more important exhibitions in the 
scientific world is that held annually by the 
Physical Society at South Kensington. A 
somewhat similar exhibition devoted to French 
scientific instruments has been organised in 
conjunction with various French official bodies 
and will be open to the public at the Science 
Museum, South Kensington, until February 
26th; the Science Museum is open daily 
from 10 a.m. to 6 p.m., Sundays 2.30 p.m. 
to 6 p.m., and admission is free at all times. 
It has been widely felt that, since pre-war 
days, there has been far too little oppor- 
tunity for British scientists to become 
acquainted with current developments in 
France in the field of scientific instruments. 
Tbe exhibits in the exhibition will cover a wide 
field in the electrical, physical and atomic fields 
and will help to make good the deficiencies 
resulting from the lack of personal contact 
during recent years. Many of the exhibits have 
been provided by the official bodies which 
correspond in France to our D.S.1.R., and to our 
various research establishments. Other ex- 
hibits have been provided by French instrument 
manufacturers. 

——@—— 

Tss Institute or Furt.—The Council of the 
Institute of Fuel announces that Mr. James Francis 
Ronca, A.R.LC., A.M,I.Mech.E., F.Inst.F., will 
succeed Dr. D. T. A. Townend as President in 
October, 1950. Mr. Ronca has served since May, 
1945, as the Honorary Secretary of the Institute, 
having previously been & member of Council since 
1933. © award of the Melchett Medal for 1950 
has been made to Dr. id Josiah Sarjant, 
F.Inst.F., Professor of Fuel Technology at the 
University of Sheffield. 
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Literature 


SHORT NOTICES 


Cathode Ray Tube Traces. By Hilary Moss, 
Ph.D., B.Sc. (Hons.) Eng., A.M.I.E.E. London : 
Electronic Engineering, 28, Essex Street, Strand, 
W.C.2. Price 10s. 6d.—This sixty-six-page 
monograph is based on a series of articles pub- 
lished in Electronic Engineering between 1944 
and 1946. It differs from much of the existing 
literature on cathoderay tube traces by approach- 
ing the subject by way of the geometrical 
theory of the pattern as distinct from the pro- 
duction of a trace using a particular circuit for 
a particular purpose. This emphasis on the 
geometrical interpretation of the patterns is 
justified if one accepts the fact that the basic 
theory of waveshapes is of lasting significance in 
various branches of engineering physics, where- 
as specific applications of circuit technique are 
likely to be of fleeting interest. In the first two 
chapters, after outlining the basic theory of 
Lissajous figures, the author proceeds to apply 
the theory to sinusoidal time bases, and uses the 
concepts of “‘ occupance”’ and constancy of 
spot velocity to introduce quasi-linear time 
bases having discontinuous slopes. But treat- 
ment of the many complex time bases evolved 
during-the recent war is avoided as being beyond 
the scope of a short monograph devoted mainly 
to fundamental matters. Anothér chapter 
deals with circular and spiral time bases. The 
important subject of complex wave shapes and 
Fourier analysis is treated from an elementary 
standpoint in a separate chapter, non-repetitive 
phenomena being excluded. Amplitude modu- 
lated waves form the subject of the final 
chapter, in which a distinction is drawn between 
modulated waves and “ beats,’’ as an intro- 
duction to suppressed carrier working. Numer- 
ous unretouched photographs of screen traces 
are reproduced to illustrate the text. Some 
notes on the use of the cathode ray tube, and 
on circuits used in producing the traces shown, 
are included in appendices. The usefulness of 
this interesting book would, however, be 
enhanced by the inclusion of an index in any 
future edition. 


Practical Engineering Drawing. Vol. Il. 
By C. J. Atkins. London: The English Uni- 
versities Press, Ltd., Warwick Square, E.C.4. 
Price 10s. 6d.—This volume, which is intended 
to cover the second-year university syllabus, 
is divided into two parts, the first section 
dealing with the application of geometry to 
practical work and the second to a further 
study of machine components. Part I covers 
in a very comprehensive manner solid geo- 
metry, the interpretation of solids, develop- 
ment of surfaces, loci and mechanical move- 
ments, gearing and bearings. The second 
part deals in turn with steam and water 
supply mains, pumps, valves, traps, &c., 
engine, motor and machine tool designing, 
jigs and fixtures, and ends with a chapter on 
American or third-angle projection. The 
various chapters are well illustrated, both with 
drawings and photographs, and each chapter 
incorporates a number of exercises for the 
student to whom we are sure this socond volume 
will prove of real instructive value. 





Chemical Constitution and Properties of Engi- 
neering Materials. By P. C. Carman, MSc., 
Ph.D. London: Edward Arnold and Co., 41, 
Maddox Street, W.1. Price 50s. net.—The 
author states that the object of this book is to 
describe common engineering materials in 
terms of their chemical constitution and to 
indicate how this determines their mechanical 
and their chemical properties. It is particularly 
intended for the use of chemical.engineers and 
industrial chemists to give them a better know- 
ledge of the nature and limitations of the 
engineering materials they use. The first 
chapters of the book deal with metals, followed 
by sections on inorganic materials, high poly- 
mers and fuels, and ending with a chapter on 
water-treatment. Both students and practising 
industrial chemists will find much useful 
information and guidance in this book. 














Obituary 


COLONEL SIR THOMAS FORTUNE 
PURVES 


THE death of Colonel Sir Thomas Purves 
on Sunday, January 29th, has brought a 
sense of personal loss to many in the electrical 
industry, particularly that branch of it -con- 
cerned with communications. Colonel Purves 
was a director of the Cable Makers’ Associa- 
tion from 1936 until 1948, but he will be 
remembered more for his distinguished service 
as Engineer-in-Chief of the Post Office, for 
his valuable contributions to the develop- 
ment of international telephony, and for the 
generous warmth of a personality that 
endeared him to his many friends at home 
and overseas. 

Thomas Fortune Purves was 
December 31, 1871, at Black- 
adder Mount, Berwickshire. 
He studied science at Edin- 
burgh University and at the 
Heriot-Watt College, where he 
proved to be an outstanding 
scholar and was the first winner 
of the College Medal for Elec- 
tricity and Telegraphy. In 
1889 he entered the Civil Ser- 
vice by open competitive exam- 
ination, and in 1892, having 
completed his studies at Edin- 
burgh, he was transferred to 
the Engineering Department 
of the Post Office, where he 
became a Technical Officer on 
the headquarters staff in 1900 ; 
Assistant Superintending Engi- 
neer in 1905, and Staff Engi- 
neer in Charge of the Designs 
Section. During the twelve 
years that it was under his 
control, this section was 
responsible for a number of 
design innovations, some of 
which have since been adopted 
universally: the secondary 
cell rotary charging switch 
cabinet ; the common battery 
telephone system, and the 
Metropolitan intercommunica- 
tion telegraph switching system 
spring readily to the mind. 

ing the war he served as 
Major in the Royal Engineers 
and was given the special duty 
of studying the adaptation of 
electrical communications 
systems to the exacting condi- 
tions of modern warfare. His 
was the interesting and im- 
portant task of designing special technical 
equipment for the use of Army Signals units 
and of organising the production resources 
of the Post Office and the manufacturers for 
supplying the vast requirements of telegraph 
and telephone equipment. This service 
brought him the rare distinction of being 
mentioned by name in the official history of 
the war, where (in Vol. V, Chapter IV, page 
72) there is the following reference :—“ Early 
in 1915 Colonel T. F. Purves, the Head of the 
Designs Section of the Post Office . . . visited 
France at the suggestion of Major-General J. 
Fowler, Director of Signals, to make a 
systematic study of war conditions, with a 
view to replacing the many instruments 
developed by local ingenuity by standard and 
improved designs, and henceforward he acted 
as technical adviser and liaison officer 
between the British Expeditionary Force 
and the General Post Office.” At the end 
of the war he was awarded the O.B.E. 
(Military Division), and was appointed 
Honorary Colonel of the 44th (London -and 


born on 
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Home Counties) Division of the Royal Corps 
of Signals. 

Returning, after his war service, to the 
more mundane work of the G.P.O., Sir 
Thomas was appointed Assistant Engineer- 
in-Chief in 1919, and three years later he 
succeeded Sir William Noble as Engineer-in- 
Chief. Not only did he hold the position of 
Chief longer than any of his predecessors for 
the previous fifty years, but his term of 
office marked a period of outstanding tech- 
nical pro; All of the remarkable 
developments that he forecast at the time of 
his appointment were duly accomplished 
during the ten years that he directed the 
activities of the Post Office Engineering 
Department. 

In 1922 the telephone trunk system of 
the G.P.O. consisted almost entirely of over- 
head lines; communication with other 
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countries was inefficient, and such service as 
existed was confined to Paris and Brussels, 
and a few neighbouring towns. Within ten 
years wired communication had been estab- 
lished with the whole of Europe, except 
Turkey and Greece, and extended, by cable 
across the Straits of Dover and Gibraltar, 
as far as Ceuta in North Africa. In the mean- 
time the development of radio links in tele- 
phony had added the whole of North 
America, as well as Australia, New Zealand 
and South Africa, Buenos Aires and Egypt 
to the communication networks that were 
reached directly from the G.P.O. system. 
Under favourable conditions for radio pro- 
pagation it was possible, also, to obtain con- 
tact with Java, Bangkok, Saigon, Morocco 
and Sardinia, through the medium of radio 
links under foreign control. Indeed, the 
existing facilities placed Great Britain effec- 
tively in telephonic communication with 
more than 93 per cent of the world’s 
subscribers. 

In the technical developments that led to 
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this expansion the Engineering Departinent 
of the G.P.O. played a leading part. The 
inland trunk system was transformed from 
an imperfectly developed open-wire system 
to a fully developed system in which a!! the 
main centres were connected by a siable 
system of underground cables equipped with 
loading coils and telephone repeaters. The 
G.P.O. also pioneered the introduction of 
continuously loaded lead-covered and p.per. 
insulated submarine cables, and introduced 
the “‘ superposed’ and “ carrier channel” 
systems on the cables interconnecting (reat 
Britain with France, Belgium and Holiand, 
In the technical equipment of its teleg:aph 
system the Post Office was equally advaii:ed, 
Its morse system, comprising high-s) ced 
Wheatstone duplex and quadruplex circuits, 
were superseded by the “ teleprinter,”’ and 
the Engineering Department was responsible 
for introducing a system com- 
bining public communication 
by teleprinter with the lines 
and switchboards of the icle- 
phone organisation. 

But the difficulties that had 
to be overcome in the building 
up of an extensive European 
telephone system were political 
as much as technical, and no 
record of Sir Thomas Purves’s 
work would be complete with- 
out some reference, however 
brief, to the important personal 
role that he played in the 
developments of the 1920s. In 
the absence of Germany from 
the “ preliminary ” conference 
called in 1923 by Monsieur Paul 
Laffont, Under-Secretary of 
French Posts and Telegraphs, 
little could be done towards 
the development of a truly 
international European tele- 
phone network. It was largely 
through the diplomacy of Sir 
Thomas that the German ad- 
ministration was persuaded to 
send delegates to the telephone 
conference, at which eighteen 
European countries were repre- 
sented, in April, 1924. At the 
subsequent annual conferences 
of the G.C.I. (Comité Con- 
sultatif International des Com- 
munications Telephoniques 4 
Grande Distance) Sir Thomas 
was the chief British delegate, 
and as Vice-President of the 
Committee was responsible for 
the resolution of technical pro- 
blems. In speech, as in action, 
he had the gift of being direct without giving 
offence, and his genial disposition and unfail- 
ing good humour reduced much of the friction 
that arose inevitably when national interests 
conflicted with international needs. 

Another important side of Sir Thomas's 
professional activities was his long association 
with the Institution of Electrical Engineers. 
Starting as an associate of the Institution in 
1902, he became an associate member in 
1909 and a member in 1912. He served as a 
Member of Council from 1923-26, was a 
Vice-President from 1926-29, and President 
in 1929. With the help of radio links his 
memorable Presidential Address on tele- 
graphy and telephony was presented as a 
simultaneous twelve-city meeting of the Insti- 
tution of Electrical Engineers. Hewasauthor 
of many books and papers on electrical com- 
munications, and he was awarded the I.E.E. 
Fahie Premium in 1925 for his paper on 
“The Post Office and Automatic Tele- 
phones.” In 1948 he was elected to Honorary 
Membership of the I.E.E. for his distinguished 
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work in electrical engineering and his services 
to the Institution. 

With all his other duties, Sir Thomas found 
time to serve for many as assessor to 
the Advisory Counci] of the Department of 
Scientific and Industrial Research; as a 
member of the General Board of the National 
Physical Laboratory ; corresponding member 
of the Electrotechnische Verein; chief 
British delegate on the standing international 
committee on long-distance telephony, and as 
President of the Robert Burns Club of London. 

A memorial service, which has been 
arranged by the Institution of Electrical 
Engineers and by the Cable Makers’ Associa- 
tion, will be held at the King’s Chapel of 
the Savoy, Savoy Street, London, W.C.2, on 
Wednesday, February 15th, at 2.30 p.m., 
and will be conducted by Prebendary W. L. 
Cottrell, of the Chapel. 





Letters to the Editor 
a do a eet eee 
FUTURE OF THE STEAM LOCOMOTIVE 

Sim,---The retirement of Mr. O. V. 8. Bulleid 
from the post of Chief Mechanical Engineer, 
Southern Division, British Railways, provokes 
some comment as obviously it means a serious 
loss to British locomotive engineering. He is 
a man of highly original outlook, who combines 
with a specialised knowledge of locomotive 
work a wide knowledge of other branches of 
engineering. This is evident in his designs, and 
although there may be various opinions 
regarding the merit of some of them, there can 
be little doubt as to the stimulating character 
of his work. In fact, this latter aspect may well 
constitute his most important contribution to 
locomotive engineering. It takes great courage 
to break away from tradition, for while inno- 
vators are not always themselves successful in 
establishing their ideas, the way is thus paved 
for future developments. The history of 
mechanical and scientific progress amply illus- 
trates this. 

Incidental to this observation, one can also 
pay tribute to the management of the S.R. 
for its spirit of enterprise and its confidence 
in thus encouraging their C.M.E. to venture 
into largely untried fields, 

Although the locomotive has been enormously 
developed, from a power output standpoint, 
its basic design has so far been confined within 
fairly narrow concepts, and it has not been 
greatly influenced by other branches of engi- 
neering. In the past, many men who were 
renowned for their locomotive designs still 
kept within very restricted bounds, but only a 
few like Crampton, Ramsbottom, Webb and, 
later, Gresley, took the chances attendant on 
new ideas and thereby advanced their cause 
though sometimes failing to achieve the desired 
objective themselves. 

Mr. Bulleid obviously regards the locomotive 
as a mechanically propelled vehicle as well as 
a heat engine, and as a result many innovatidns 
designed to improve this aspect have emerged, 
together with others concerned with manufac- 
ture and cost reduction. These points must be 
borne in mind when examining a Bulleid loco- 
motive, Failure to do so has sometimes resulted 
in adverse criticism, often based on prejudice 
and an unwillingness to see merit in something 
which does not conform with tradition. 

The foregoing leads to a consideration of the 
position of the mechanical engineer in the 
hierarchy of the Railway Executive. From an 
examination of the published organisational 
charts it seems that the mechanical engineers 
of the Regions are to have their status drastic- 
ally lowered and their previous functions 
much changed. Design is to be centralised 
(and evidently standardised), and will therefore 
no longer display that individual character 
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which distinguished the work of some of the 
greatest locomotive engineers of the past. It 
may well be that to men of original outlook 
the prospect of subservience to centralised 
control and the consequent thwarting of their 
originality is a thing not to be borne. The 
interplay of different ideas and the competitive 
element which could result from regional designs 
is almost bound to be lost. 

Standardisation can easily become an objec- 
tive in itself. It is not easy to retain that 
flexibility of outlook essential to progress if 
all the time the conflicting objectives of 
standardisation and technical advancement 
(which connotes change) are present. 

If, as is frequently the case in large organisa- 
tions, one department is insisting on limitation 
of changes in the interests of standardisation, 
while another is pressing for the opportunity 
to try out new ideas, the result may well be 
stultification and, at the best, only tardy 
progress at immense cost. 

In future, locomotive design will probably 
become very “ scientific’? by the aid of the 
mobile and stationary test plants. It. will 
probably be split up among specialists each 
dealing with a specific problem. But the 
features likely to be improved by. such means 
are not the only ones needing attention. There 
still remain those features of an essentially 
practical nature which are more likely tobe 
improved by the application of original ideas 
than by scientific principles. There is, in my 
opinion, still a future for the steam locomotive, 
but not if scientists alone are to be allowed to 
decide. They will quickly demonstrate (on 
paper) how inefficient it is and how easily its 
modern rivals will oust it. But if engineers 
view it objectively and apply to it knowledge 
imported maybe from other branches of engi- 
neering, it may be otherwise improved to such 
an extent that its handicap, viewed merely as a 
heat engine, may be outweighed. 

Perhaps the era when the locomotive 
expressed the personality of its designer has 
passed for ever, and one more of man’s creations 
is about to become a thing without character— 
@ mere machine—a fate which has overtaken 
so many other products of skill, in this age of 


specialisation. |, . LeepHam, M.I.Mech.E. 
February 6th. 


WINDPOWER 

Sir,—The article in your issue of January 
27th on the Orkney: windmill is of very great 
interest in view of the present attention which 
is being focused on the possibilities of utilisa- 
tion of the energy in the wind on a scale which 
can make an appreciable contribution to. our 
national power economy. I should like, how- 
ever, to make one or two comments on it which 
have some bearing on the problem. ‘ 

In the first place the author quotes the figure 
of 320kWh per annum as the wind energy 
per square foot at a wind speed of 18 m.p.h. 
It will be, of course, understood that the total 
energy in the wind can never be utilised ‘as it 
would mean stopping the air stream entirely, 
in which case the stagnant air would never 
leave the downstream side of the windwheel, 
so that the utilisable energy must be appre- 
ciably less than this. The figure of 320kWh 
per annum appears, however, to be itself in 
error as a measure of total wind energy. 

Taking a density of 1-293 grammes per litre 
for dry air at 760mm and 0 deg. Cent., the 
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out at 0-646V® watts per square metre, where 
V is the velocity in metres per second or trans- 


3 
ferring this to British units as 5-38 (F 


watts per square foot, where V is the speed 
in m.p.h. 
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This, for a steady speed of 18 m.p.h., cor- 
responds to a yearly energy flow of 271kWh 
per annum, as against 320 quoted in the 
article. 

Actually, however, the energy flow will be 
somewhat less than this as the air will not be 
dry and the prevailing pressure conditions, 
particularly during periods of strong winds 
and at the altitude of the windwheel, will be 
less than 760mm and more than 0 deg. Cent. 

Data is at present lacking as to the percentage 
of the wind energy which can be utilised by 
the wheel. A figure of about 40 per cent is 
often used. Our own experiments on small, 
two-bladed wheels have given values falling 
from 60 per cent at 10 m.p.h. to 34-2 per cent 
at 30 m.p.h., with a value of 48-5 per cent at 
the speed of 18 m.p.h. used in the article. 
Taking 40 per cent as an all-round figure, 
we should then expect 0-4 271 or 108kWh 
per square foot per annum. 

The article refers to a mean wind speed of 
18 m.p.h. by which is presumably meant the 
arithmetic mean speed. The effective mean 
wind speed is, of course, very much more than 
this as the total. energy produced will be 


proportional to | V8dt and the effective mean 
wind speed wili be :— 


~ 
r= /zf 
t o 


To take a concrete case, if we assume a 
succession of equally-spaced equal intervals 
with-V = 36 m.p.h. separated by calms, although 
the mean velocity will be 18 m.p.h. the total 
available energy will be four times that present 
in a steady stream at 18 m.p.h. and the effec- 
tive mean wind speed will be 1894, or 28-5 
m.p.h. In view of this perhaps the figure 
quoted by the author of 320kWh- per 
square foot per annum may not be incapable 
of achievement although it is some twenty- 
five times the output normally obtainable on 
the ordinary run of small wind-power plants 
installed throughout this country. 

At a later stage the author quotes figures for 
the kilowatt rating of various wheels as opposed 
to the kilowatt hours generated per annum 
and mentions a figure of 28,000 square feet per 
1000kW, corresponding to the Orkney plant, 
with 2850 square feet for 100kW. On the basis 
of the figures I have given above it would seem 
that a definitely optimistic figure for kilowatt 
output from the generator would be given by 

3 
the expression: Watts per square foot=2 = 
Which at 28 square feet per kilowatt would 
require a wind speed of 26 m.p.h. 

This corresponds fairly closely with present- 
day practice in small wind-power units, which 
are rated at wind speeds of between 25 and 
30 m.p.h. 

A further reference to 5000kW from two sails 
each of 300ft in diameter appears open to 
question. A 300ft sail with an area of approxi- 
mately 70,000 square feet and a wind speed of 
30 m.p.h. would give an output of 70 x 2x 27= 
3770kW, but two sails in tandem would cer- 
tainly not give anything like this amount owing 
to their relative interference—in fact, the 
probability is that a sail of these dimensions 
would disturb the air flow over a very large area 
downstream. 

Without wishing in any way to disparage 
the work at present going on in connection 
with these large power units, it does seem that 
what is generally called the square cube law 
is going to impose a very definite limit to the 
size of unit which can be developed. The work 
in progress should, however, confirm the point 
at which increase in size is no longer economical. 

E. A. Watson 

Birmingham, January 31st. 
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Pennsylvania Motive Power 


Fyne} three years ago the first main line 
diesel-electric locomotive was put into 
traffic on the Pennsylvania lines and, at the 
end of 1949, the numberof locomotives of this 
type operating many of the principal main 
line passenger and freight services totalled 
some sixty-three passenger, eighty-two main 
line freight and locomotives for pusher 
services, together with 449 for switching or 
shunting requirements, the aggregate horse- 
power of these engines being 1,062,330 and 
the cost 130,000,000 dollars. How this great 
change in motive power has taken place and 
the reasons that have led up to it on a line 
like the Pennsylvania—iong a leader in steam 
locomotive development—is told by H. C. 
Wright, General Superintendent of Motive 
Power, Pennsylvania system, in an article 
contributed to our American contemporary, 
The Railway Mechanical Engineer, for Novem- 
ber last year, of which the following is an 
extract. Experience gained with the first 
main line diesel-electric locomotive showed 
that it could handle high-speed trains on a 
long mileage basis and develop a high per- 
centage of availability, thus indicating that 
there were economies to be had by diesel 
operation, more especially so because of the 
fact that coal costs had increased from 2-00 
dollars to 4-60 dollars per ton. During 1929 
modern high-duty coal-burning steam loco- 
motives could be acquired at an approximate 
cost of 150,000 dollars each, and a scheme 
involving the extension of main line electrifi- 
cation west of Harrisburg, Pa., to Altoona, 
Pa., ineluding the necessary electric loco- 
motives, could be carried out for about 
47,000,000 dollars. At that time a 6000 h.p. 
diesel-electric locomotive cost about 550,000 
dollars. The lower first cost of steam loco- 
motives, or the 47,000,000-dollar electrifica- 
tion project on the Harrisburg-Altoona 
division placed against the higher initial cost 
of diesels would have shown only a doubtful 
5 or 6 per cent saving at that time. 


ECONOMIES OF THE PROGRAMME 


During and after the war, however, the 
cost of steam locomotives increased very con- 
siderably, so that a 150,000-dollar engine 
beeame one costing 350,000 dollars and, at 
the same time, the cost of the proposed elec- 
trification scheme increased to 105,000,000 
dollars. In contrast. with these figures, the 
manufacturers of diesel-electric locomotives 
increased their quotations by only some 10 
per cent, or to about 600,000 dollars per loco- 
motive. During the period 1939 to 1946 
wage rates increased 47} per cent, and as of 
April, 1949, the increase in wages showed a 
total of 744 per cent. These changes resulted 
in a doubtful 5 or 6 per cent saving on the 
diesel-electrics, becoming about 30 per cent 
in 1949 and, in some instances, as much as 
45 per cent. 

These facts, in conjunction with the neces- 
sity for a large motive power replacement 
programme, as well as the need for increasing 
operating efficiency, are the most important 
reasons why the Pennsylvania accelerated 
diesel-electric operation. 

When the diesel-electric locomotives were 
first introduced Pennsylvania motive power 
was made up of 80 per cent steam, 17 per 
cent electric and 3 per cent diesel locomo- 
tives, and at the end of 1949 the line-up 
became 50 per cent steam, 17 per cent electric 
and 33 per cent diesel. 





THE DresEts In SERVICE 


The sixty-three diesel locomotives em- 
ployed in passenger traffic are handling the 
important series of main line trains operating 
between Harrisburg, Pa., Pittsburgh, Cleve- 
land, Ohio, Chicago, Detroit, Mich., St. 
Louis, Mo., and other centres. 

The passenger diesels, when first placed in 
service, were operated as 6000 h.p. three-unit 
combinations, but in the early part of 1948 
they were reduced to 4000 h.p. two-unit loco- 
motives, thereby increasing the number in 
service. The eighty-two freight locomotives 
are operating on through services between 
Enola, near Harrisburg, Pa., and Chicago and 
St. Louis ; others are working ore trains from 
Cleveland to the steel plants in the Pittsburgh 
district, while some are handling divisional 
freight trains between Crestline, Ohio, and 
Conway, Pa.; also between Columbus and 
Canton, Ohio. All the Pennsylvania heavy 
east-west main line trains have to cross the 
Allegheny Mountains between Altoona and 
Pittsburgh, Pa., and, for assisting the trains 
over the severe gradients met with between 
Altoona and the summit at Gallitzin, west- 
bound, and from Conemaugh, Pa., up to 
Gallitzin, eastbound, a number of 4500 h.p. 
diesels, geared for 50 m.p.h., are employed. 

The 449 switching locomotives are operat- 
ing local freight trains, performing transfer 
services and switching freight and passenger 
trains. 

The total diesel-electric locomotive miles 
operated amounted to 22,000,000 miles up to 
about October last year. 


MAINTENANCE FACILITIES 

The putting into traffic of approximately 
600 diesel-electric locomotives has called for 
the provision of special maintenance facilities. 
Nearly 14,000,000 dollars has been allotted to 
cover the erection of modern maintenance 
plants for the diesel power. Some of these 
shops have been built a new, including those at 
Harrisburg, where the passenger units are 
maintained, and Enola, across the Susque- 
hanna River at Harrisburg, where the freight 
locomotives are repaired. At other places 
portions of steam engine sheds have been 
taken over and suitably modified for taking 
care of diesel switchers, while at Columbus, 
Ohio, a three-track steam locomotive erecting 
shop has been taken over and equipped for 
heavy diesel maintenance work. 

At Altoona, also, former accommodation 
used for the repair of steam power has been 
turned over for diesel maintenance. It is 
the intention to carry out the heavy mainten- 
ance of all diesel power for the lines west of 
Pittsburgh at Columbus, Ohio, and, for the 
locomotives operating over the lines east of 
Pittsburgh, at Altoona, Pa. The plan is to 
shop all main line locomotives for heavy 
repairs at 1,000,000 miles and the yard 
switching and local service engines will have 
heavy repairs at 500,000 miles. Inter- 
mediate maintenance work is carried. out 
according to the programme as set out by the 
builders of the locomotives. 

TRAINING ENGINEERS 

In turning over on such a large scale from 
steam to diesel traction difficulties were 
encountered at first to some extent with both 
the diesel-electric power and the men. How- 
ever, when the new power policy was 
inaugurated and even before, schools of 
instruction were set up for the maintenance 
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men and others. The instruction was given 
by Pennsylvania men for the most part, some 
of whom had been trained at the locomotive 
builder’s works, while others acquired their 
knowledge from other sources. Trained 
personnel rode with the engine crews when 
the diesels were first put into service to sive 
the required instructions. 

Travelling engineers and locomotive fore. 
men have, it is stated, done excellent work in 
the training of enginemen in their new duties, 
which has given very satisfactory results. and 
it is considered that the Pennsylvania wil] 
have as well a qualified group of men 
operating diesels as had previously operated 
steam locomotives. 





A Gland Packing and 
Electrical Insulating Material 


RECENTLY we were present at a London 
demonstration arranged by Crane Packing, 
Ltd., of Slough, to show the special serics of 
gland packings and electrical insulation mate. 
rials which are being manufactured by the 
firm from polytetrafluoroethylene (P.F.T.E.). 
This new plastic material, made by Imperial 
Chemical Industries, Ltd., is a polymer contasin- 
ing carbon and fluorine atoms only. Its base- 
is fluor spar, which, after being converted into 
hydrofluoric acid, is treated with chloroform to 
make difluormonochloromethene. By pyrolisis, 
tetrafluoroethylene is produced which, by 
polymerisation, gives polytetrafluoroethylene 
(C,F,), in the form of a white powder. That 
basic material is taken by Crane Packing, Ltd., 
and by a series of carefully controlled processes, 
including pressing and heat-treatment, “ C.F.2” 
packing and insulating materials are produced. 

The gland packings shown are claimed to be 
chemically inert, thermally stable, non-toxic, 
with mechanical properties and a low 
coefficient: of friction. In their solid moulded 
forms they meet the most severe gland packing 
service conditions, and withstand the corrosive 
and solvent action of any known acid or 
chemical, even when called upon to work at 
pressures higher than the average, or within a 
temperature range of 450 deg. Fah. to minus 
60 deg. Fah. Various applications were on 
view. 

For less severe conditions other forms of 
“C.F.2” packings are made, which ine 
clude the spiral wrapping or braiding on a 
core of other suitable material. The “ C.F.2” 
packing can also be supplied in the form of 
cord for valve spindles and in a loose shredded 
form for other purposes. 

“C.F.2” has also been found to possess out- 
standing electrical insulating properties in 
tape form. It is manufactured in tape form in 
thicknesses of 0-002in and 0-0005in, and con- 
tinuous lengths up to 250ft, and also in sheet 
form. The makers state that it is a remarkably 
efficient insulator at high ambient tempera- 
tures, and while being thermally stable it has 
good electrical properties and a low power factor. 
It does not track when arcing occurs, and it is 
not wetted by condensation. 

“C.F.2” has been found to be a good 
insulator for high-frequency cables, and similar 
types of electrical equipment, which are exposed 
to high temperatures. 

It is supplied in three grades, ‘‘ Standard,” 
““Tensilated ” and “‘ Super-tensilated.” As the 
descriptions imply, the two latter grades are 
submitted to heat-treatment and additional 
processing to impart increased tensile strength. 
Some physical characteristics of ‘“C.F.2” 
may be given as follows :—Density in moulded 
form, 2-2; tensile strength in moulded form, 
2000 Ib per square inch; tensile strength in 
super-tensilated form, up to 15,000lb per 
square inch; elongation, 50 to 400 per cent ; 
power factor, 0:0002 over a wide range of 
frequencies. 

We are informed by Crane Packing, Ltd., 
that new applications for ‘“C.F.2” material 
are being discovered almost. daily, and that the 
firm will welcome new proposals for its 
applications. 
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Aircraft De-Icing Trials 


SiSRIES of flight trials was recently carried 
A out by Vickers-Armstrongs, Ltd., on the 
“Viscount” propeller-turbine airliner at 
Shannon Airport, to test the aircraft in icing 
conditions. A considerable amount of data and 
experience accumulated on ious work on 
the “ Viking ’’ has been applied to the design 
of the de-icing system of the ‘* Viscount.” In 
particular, great care has been taken to ensure 
that the controls are relatively unaffected by 
considerable ice formation on the aircraft. 
The firm thinks, in fact, that, as a basic prin- 
ciple, an aeroplane should be “ iceworthy ” 
even if the de-icing system itself is rendered 
inoperative, A primary consideration is, of 
course, the choice of power plant, and a major 
factor in oareng the Rolls-Royce “ Dart ”’ 
engine for the “ Viscount ” was confidence in 
the comparative immunity of the centrifugal 
compressor t; of engine in icing conditions. 
This confidence, it is stated, has been amply 
justified in the recent trials. 

The aircraft designer has a considerable 
variety of types of airframe de-icing systems 
from which to choose. After consideration of 
the relative merits and demerits of fluid systems, 
pulsating overshoes, electrical pads and hot 
gas heating, Vickers-Armstrongs found that 
almost all factors pointed to the superiority of 











SECTION A.A, 


AIR DucTS FOR LEADING EDGE Dzs-ICING 


the hot gas thermal duct method. The 
“Viscount ” wing was accordingly designed to 
provide the necessary air gap for the transfer 
of hot gas along the leading edge. The quantity 
of heat required to prevent ice formation in the 
severest conditions which are likely to be 
met is very considerable. As a matter of 
interest, the total heat supplied for aerofoil 
de-icing on the ‘‘ Viscount ”’ is about 1} million 
B.Th.U, per hour, the equivalent of about 
600 h.p. 


De-Ictne SystTeEM ON THE ‘ Viscount ”’ 


The leading edge of the main plane is double 
skinned, with a gap of tin between the skins. 
This double skin extends as far back as 0-15 
of the chord, Intermediate spacers separate 
the skins, not corrugetions. The forward 
portion of the inner skin forms the curved part 
of the wall of a D-shaped duct running along 
the leading edge. The hot air flows forward 
through a slot in the duct to the space between 
the two skins and back into the wing, wheace 
it is exhausted to atmosphere through surface 
louvres. A similar method of construction is 
used on the tail plane and fin. The principle 
is illustrated by a sketch herewith, 

With a turbine engine it is natural to turn 
to the jet pipe for the supply of heat and from 
the outset it was decided to do so on the 
“Viscount,” At all costs it was resolved to 
avoid the use of combustion heaters, with their 
attendant dangers and difficulties. On the 
prototype aircraft the exhaust gases from the 
jet pipe are mixed with cold air in a thermo- 
static control. valve, and then passed, much 
diluted and at the appropriate temperature, to 
the surface heating ducts. 

On the. preduetion “ Viscount.” the general 
increase ‘in power, overall size and payload 





have brought in their train certain develop- 
meosts which prevent the use of a simple jet 
pipe bleed, and exhaust gas heat exchangers 
are used instead. A diagram of the production 
system is given herewith. In the later system 
the same efficiency is maintained and, at the 
same time, any doubts about the ducting of 
exhaust gases through the airframe are elimin- 
ated. It may be mentioned, however, that 
none of the flight and laboratory tests have so 
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and to assess the efficiency of the de-icing 
system in preventing and in removing ice 
formation. 

In all, four separate flights were made in 
temperatures varying from 0 deg to —18 deg. 
Cent., and at heights between 4500ft and 
15,000ft. Trials were made with main and 
tail systems on and off alternatively, and 
photographs were taken of the results. The 
accretion of approximately 2in of ice on the 
tail plane, as shown in our illustration, had no 
effect on the control characteristics of the air- 
craft and the damping effects of both rudder 
and elevator were very positive. When flying 
hands-off in bumpy conditions there was no 
tendency for the control column to move. The 
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DIAGRAM OF WING DeE-ICING SYSTEM 


far indicated any trouble from corrosion or 
soot deposition by the exhaust from kerosene 
fuel. 

The “ Dart” engines on the prototype air- 
craft have no de-icing system as such, and for 
these trials their comparative immunity from 
icing troubles was accepted as sufficient pro- 
tection. To ensure economical operation, on 
the production aircraft, it is proposed to de-ice 
the intakes thermally, to avoid increased fuel 
consumption which could be caused by extreme 
intake blockage. Prototype propellers are 
de-iced by fluid overshoes, but on the produc- 
tion version the propellers are being electricall, 
heated. 


Fuieut TRIALS 


Realising the need for checking the system 
thoroughly, the designers installed thermostats 


ice was of very rough formation, building up 
4in to 6in aft of the leading edge, but com- 
pletely covering the tip. 

When the tail plane de-icing was turned on 
at the conclusion of this test, the ice began to 
break up after about fourminutesand came away 
in large pieces without any sign of run-back. 
Run-back experienced in other tests, at lower 
temperatures, was in the form of narrow chord- 
wise streaks, causing no adverse aerodynamic 
effects, On no occasion was there any tendency 
to spanwise ridge formation. 

A build-up of some 2-3in was observed round 
the engine air intake and a thin-lipped ridge 
formed around the de-icing air scoop. A large 
piece, some Yin long, which broke off from the 
engine intake, went into the engine without any 
harmful effect. 

When the heating to main planes and tail 





ICE ACCRETION ON TAIL PLANE 


and flow meters on the wings and tail plane 
during construction. This has enabled a series 
of clear air proving flights to be carried out. 
However, the firm was not content with the 
assurance of the elaborated calculations and 
wind tunnel tests alone, nor even with the 
evidence of the clear air flight tests. Accord- 
ingly, it was determined to go in search of the 
real thing and deliberately fly the aircraft into 
severe icing weather. 

The best (or worst) conditions available at 
the allotted time were at Shannon, and, although 
they were not such as could be classed as really 
severe, they were intense enough to fulfil the 
main objects of the trials. These were to prove 
the handling characteristics of the aircraft when 
carrying a considerable quantity of ice, 


unit was switched on before entering the icing 
zone, the surfaces remained clear of ice, although 
on the aerial masts, which are not de-iced, the 
build-up was quite considerable. Under the 
coldest conditions encountered (—25 deg. Cent. 
true temperature) the thermal de-icing system 
cleared the main surfaces of ice while the fluid 
de-icing system failed to cope satisfactorily 
with ice on the windscreen—~ significant feature 
when considered in the light of the firm’s faith 
in the former method. 

It is understood that as a result of these 
trials Vickers-Armstrongs feel more than 
satisfied with the behaviour of both the aircraft 
itself and the thermal de-icing system. Not 
only was the thermal able to di 
of the ice formations deliberately accumulated 
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by entering ice-forming clouds with the system 
not working, but the machine remained stable 
and controllable when carrying a fairly heavy 
build-up of ice. Even in the worst conditions 
encountered, the bulk of the ice was dispersed 
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after the system had been turned on for a 
relatively short time, and the only remnants 
of run-back were of such a nature as to be 
negligible, either from the point of danger or of 
efficiency. 


A Spindle Locating Attachment for 
Chucking Automatics 


NEW attachment has been developed for 

use on the multi-spindle chucking auto- 
matics made by A. C. Wickman, Ltd., of 
Coventry, with which an operation, such as 
drillmg or milling, can be performed by an 
independent live attachment whilst the com- 
ponent remains stationary. The attachment, 
which locates the spindle at the loading station 
for a part of each working cycle prior to unload- 
ing, ensures that the ancillary machining 
operation is carried out with consistent accuracy 
on the component. 

With the attachment in use the following 
operational sequence is applied immediately 
after the spindles of the automatic have indexed 
with a component at the loading station :— 

The driving clutch is disengaged and 
the brake applied to bring the spindle at 
station number five to rest, as for loading in 
the usual way. A special cam on the standard 
cam drum then releases the spindle brake. 
An auxiliary slow-motion drive then engages 
to rotate the spindle and bring into position 
a detent slot for engagement with a locating 
dog. This action disengages the slow-motion 
drive and leaves the spindle stationary in a 
positively located position. The ancillary 


The engaging gear unit is shown in one of 
our illustrations. It is mounted on the 
side of the index casing adjacent to the air 
cylinders, and consists essentially of a cast 
aluminium housing in which a freely mounted 
¢ountershaft connects with the flexible coupling 
drive. . A sleeve is carried on the countershaft, 
and a sliding dog keyed to the countershaft is 
arranged to slide in and out of engagement for 
intermittent transmission of the drive to the 
sleeve. Keyed to the sleeve is an engaging 
pinion which slides longitudinally mto mesh 
with the ring gear mounted on the spindle. 

As already mentioned, the action of the 
mechanism is governed by a disc cam which is 
mounted on the end of the existing camshaft. 
This cam has on each side masking segments 
which operate two vertical spring-loaded, bell- 
crank levers located on a bracket inside the 
wall of the index casing. One bell-crank lever 
carries a locating dog shaped in the form of a 
broad wedge, and when the lever is released by 
the cam, this dog rides on the periphery of 
the locating ring on the spindle. The other 
bell-crank lever is so arranged that, when 
released by the cam, it withdraws a restraining 
yoke and allows the slowly running pinion to 





MULTIPLE DRILL HEAD AT FIFTH STATION 


machining operation is then completed and the 
component is unloaded and the spindle reloaded 
with a blank before the spindle clutch is 
re-engaged in the normal way in preparation for 
commencement of the next cycle of the machine. 

For this attachment a ring gear for trans- 
mission of the slow-motion drive and a locating 
ring for acceptance of the locating dog are 
together bolted and dowelled at the rear of each 
spindle to the outer member of the air cylinder 
dowelled in position on the spindle. Mounted 
on the end of the index casing of the machine 
is a fractional horsepower motor, which, through 
@ worm and wheel reduction gear unit and 
flexibly coupled shaft, drives the engaging: 
gear unit of the attachment. 





move longitudinally, under spring pressure, 
into engagement with the ring gear on the 
spindle. By this means the spindle is caused to 
rotate until the wedge-shaped locating dog 
engages with the detent slot in the locating ring 
on the spindle. This movement of the lever 
carrying the locating dog, actuates a lever and 
yoke mechanism to disengage the sliding dog 
from the sleeve on the countershaft, and the 
drive to the engaging pinion is disconnected, 
leaving the spindle stationary and positively 
located. 

When the two bell-crank levers are subse- 
quently reset by the cam upon conclusion of 
the machine cycle and immediately prior to 
spindle indexing, the engaging pinion is dis- 
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engaged from the ring gear on the spindle, 
the locating dog is withdrawn from the detent 
slot in the locating ring, and the sliding q 
re-engages with the sleeve on the counte me 
The attachment has been used succe ssfully 
cn @ 6in multi-spindle chucking automatic 
engaged in the production of flange cou plings 
for universal joints. With this attachment 
what wouid otherwise have been free time a 
the loading station is utilised for carrying 
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out a multiple-drillmg operation, which would 
normally have to be performed on another 
machine. 

The first four spindle positions of the auto- 
matic are used for rough and finish boring, 
taper boring, rough and finish facing both sides 
of the flange, and recess formirig the counterbore. 
The fifth spindle position is used for unloading 
and loading, but since this operation occupies 
only a part of the time available, the attachment 
is used to drill the four holes in the flange before 
the component is unloaded from the machine. 
An independently operated four-spindle drill 
head, with a spring-loaded guide bush plate 
engaging with the spigot diameter of the com- 
ponent, is fitted for this purpose. 

The drilling attachment, as can be seen in 
our second illustration, is slidably mounted on 
two substantial guide bars. Link-operated 
toggles on the drilling attachment engage with 
the pentagon centre block to provide the feed 
stroke.: On completion of drilling, the toggles 
disengage and the attachment is withdrawn 
independently of further movement of the centre 
block. 

In the couplings which are machined on the 
automatic, the drilled holes are required to be 
in relation to the special profile of the flange. 
It is therefore necessary to ensure not only 
that che work spindle at the drilling station is 
stopped always in constant position, but also 
that the forging is loaded always in the same 
relative position. 

In‘order to get this correct positioning an 
interesting new technique has been introduced. 
Each component has a mandrel forced into its 
splined bore with a slight interference fit and a 
single key locates in one spline to transmit 
torque. 

The rear of the mandrel is tapered to mate 
with the female taper of the adaptors of the 
machine spindles. When a component is being 
loaded the mandrel is drawn back into the 
spindle by the air cylinder drawbar, which 
is fitted with a pin for engagement with the 
bayonet slot and annulus in the rear of the 
mandrel. The mandrel carrying the component 
is positioned in correct radial relation to the 
spindle on the machine by means of a retract- 
able sliding locator plate, which is held against 
the flat side of the component flange while the 
air cylinder mechanism is operated and the 
mandrel is being drawn back in the spindle. 
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A 2kW HLF. Plastic Preheater 


Tue accompanying illustration shows the 
ral appearance of a new 2kW plastic 
heater which has been introduced by the 
General Electric Company, Ltd., Magnet 
House, Kingsway, London, W.C.2. We learn 
that tho design of the new equipment is based 
largely on extensive experience gained in the 
reduction of plastic mouldings in the com- 
pany’ moulded insulation works at Birming- 


wD lising the importance of lowering the 
maintenance costs of preheating equipment by 
reducing valve failures, the G.E.C. designed its 
new preheater around a single-valve oscillatory 
circuit, using the well-established Osram ACT.9 
valve. The h.t. supply for the oscillatory 
cireuit is derived from a three-phase full-wave 
rectifier incorporating six Osram GU12 valves. 





PLASTIC PREHEATER 


Mains fluctuations are a common cause of 
premature valve failures and for this reason a 
voltage stabilising transformer is incorporated 
in the oscillator valve filament supply. 

The oven will accommodate several pounds 
of plastic pellets, which can, the makers state, 
be raised to preheating temperature at rates up 
to 14 lb per minute. The oven assembly has a 
counterbalanced hinged lid which gives easy 
access to the chromium-plated, horizontal 
heating electrodes. The top electrode is carried 
on @ substantial insulator mounted on the lid, 
which, when raised, operates safety devices to 
ensure complete protection to the operator. 
Full exposure of the lower heating plate when 
the lid is raised allows easy insertion and 
removal of the charge. During the heating 
process moisture and fumes are removed from 
the chamber by a warm air blast, which passes 
out through perforations in the oven lid. 

To ensure simple operation, the controls fitted 
to the plastic preheater have been reduced to 
a minimum. The set is switched on to the 
standby condition with a mains “ on/off” 
switch and is then put into or out of full opera- 
tion by means of push buttons. These controls 
are fitted at a convenient working height on 
the front door immediately below the hinged 
lid of the over. A Chamberlain and Hookham 
process timer enables the heating cycle to be 
terminated automatically. A control on the 
right-hand side of the set is used to adjust the 
separation of the heating electrodes to accom- 
modate charges of different thicknesses. Signal 
lights are fitted on the sloping panel above the 
oven assembly—a green light to indicate 
“mains on,” and a red light to show that the 
set is in full operation. A meter with a scale 
clearly marked in red shows at a glance the 


THE 


ENGINEER 


maximum permissible loading for correct 
operation. 

For maintenance purposes all components 
are readily accessible through the hinged 
front door (fitted with a lock to prevent unau- 
thorised entry) and through bolted panels at 
the rear. The door and panels are fitted with 
interlocked safety switches to prevent the set 
being operated when they are not secured in 
position. 

The equipment is constructed to withstand 
industrial conditions. The housing is a dust- 
proof welded steel casing, mounted on rubber- 
tyred castors. The valves and general interior 
of the set are cooled by a filtered air blast from 
a self-contained fan. Full circuit protection is 
incorporated, including a time-delay relay to 
safeguard the rectifier valves, and the equip- 
ment is wired for supply from three-phase, 
360/440V, 50 c/s mains. 


-——_—-@e——— 


Fluorescent Lamp and Circuit 


Test Set 


Tzstine fluorescent lamps and gear without 
disturbing installed wiring, or having to take 
readings in awkward positions, is simplified by 
a new Osram test set introduced by the General 
Electric Company, Ltd., Magnet House, Kings- 
way, London, W.C.2. As illustrated here- 
with, the set is contained in a black metal 
case, measuring 9in by 44in by 6in, fitted with a 
carrying handle and supplied with a set of 
leads for connection to fittings with different 
types of starters. An extension lead is pro- 
vided for use with any of the foregoing con- 
nectors. The test set does not embody its 





FLUORESCENT LAMP AND CIRCUIT 
Test Ser 


own measuring instrument, but a length of 
flex is permanently connected to the set so that 
readings can be taken on a universal volt- 
ampere meter, such as the G.E.C. “‘ Selectest.”” 

When using the set the lamp starter in the 
fitting that is being tested is removed and 
plugged into one of the three sockets which 
are incorporated in the test set panel for the 
three standard types of starter. Alternatively 
a substitute starter can be used or the lamp can 
be made to strike by means of a manual-start 
press switch in the set. The other controls 
on the panel are an “ on-off” switch controlling 
the supply to the fitting, a press switch for 
“‘read amps,” and an “ amps/volts ” change- 
over switch. By means of these switches and 
the appropriate adjustment of range on the 
meter, tests of mains volts, lamp volts, starting 
current and running current can ‘be made 
without any alteration of connections. The 
test set also provides a convenient means of 
checking the operation of starter switches : 
all that is necessary is to connect the set to a 
fitting by the appropriate lead and then to 
plug the starters to be checked one by one into 
the test set panel sockets. 
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Issued with each set is an instruction hand- 
book, together with tebles of operating charac- 
teristics of the standard sizes of fluorescent 
lamps and the catelogue numbers of G.E.C. 
gear for the various circuits and main voltages 
are included. 


a Va 


South African Engineering 


News 
(From our South African Correspondent) 


Witbank Dam 

Witbank municipality has started 
the construction of a concrete gravity dam to 
meet the increasing demands for water for both 
domestic and industrial requirements. This 
dam will be built across the Groot Oliphants 
River, approximately 8 miles from the town and 
some # mile above the Electricity Supply Com- 
mission’s existing Doornpoort dam. It will 
have a capacity of some 2000 million gallons 
and will ensure Witbank’s water supply for 
domestic and industrial use for some time ‘to 
come. The dam will at first be 57ft high at the 
spillway level, and approximately 1000ft long, 
although it is anticipated that it will later be 
raised to a height of 75ft. The consulting engi- 
neers have investigated the potential water 
resources of the river in this area and their 
report indicates that it will be possible to 
supply sufficient water for a daily consumption 
of some 2 million gallons. A possible maximum 
supply of 15 million gallons per day is antici- 
pated, when the dam has been raised to a height 
of approximately 120ft. The site of the dam 
selected is sufficiently large to allow for the 
proposed increase in height and the dam has 
been designed so that it can readily be raised. 
It will then be one of the largest dams in the 
Eastern Transvaal. 

Excavation and preparations of the site were 
started in February of last year, actual con- 
struction work being begun in May. The 
contract price is between £160,000 and £170,000, 
and the contract period is two and a quarter 
years. The approximate total quantity of con- 
crete to be poured is some 40;000 cubic yards. 
The Department of Irrigation has approved a 
Government subsidy of one-third of the cost 
of the work. The whole of the South African 
Railway. water requirements at Witbank will 
be drawn from this dam, for which purpose a 
contract in perpetuity has been signed for up 
to 2 million gallons per annum. 


Goods Yard at Cape Town 

The new goods yard and other major 
works are being pushed ahead on the Cape 
Town foreshore. The City Council has accepted 
the foreshore plan in principle only and is 
reluctant. to provide any municipal services 
until the Government announces the extent 
of its financial assistance. Notwithstanding 
this, however, the Railways have laid a £700,000 
drainage system over the new goods yard area, 
installed electric lighting, and .is installing 
sewerage for the block of goods offices also 
being built. Railway development works on 
the foreshore should be: completed some time 
in 1952, when working in the old goods yard 
will be changed over to the new. The founda- 
tions of the goods yard terminal have been laid, 
and so have many of the tracks. Some miles of 
road are being built and parking areas are being 
laid down for heavy motor vehicles serving the 
goods yard. 


New Coal Mine for Power Station 


The Klip River power station, some 
40 miles from Johannesburg, at present obtains 
all its coal requirements from the Springfield 
Colliery immediately adjacent to it, about 
200,000 tons of crushed coal being supplied 
every month. Coal is taken direct into the 
power station by conveyor belt. As the life 
of this mine is limited, it has been decided to 
replace it within three years by another mine, 
to be opened at Grootvlei, about 60 miles from 
Johannesburg. A new railway line is being 
constructed at a cost of £43,000 per mile to 
link the power station and new colliery. 





188 


Gas Turbine for Oilfield 
Service 
Tr is announced by the Shell Petroleum 
Company, Ltd., that it has placed an order with 
the Metropolitan-Vickers Electrical Company, 
Ltd., of Trafford Park, Manchester, for a gas 
turbine driven alternator set, with a continuous 
rating of 1750kW. The plant will be designed 
to give reliable running service over long periods 
on base load generation. It will be installed 
in one of the fields of the Maracaibo area in 
Venezuela. The turbine will burn natural 
gas, which will have the following approximate 
volumetric analysis :—Methane, 84 per cent ; 
ethane, 12 per cent, and propane, 4 per éent. 
The turbine will be of the simple open-cycle 
type without a heat exchanger, and the com- 
pressor will be an axial flow unit with a com- 
pression ratio of 5:1. The turbine is coupled 
direct to the compressor which runs at, 7000 
r.p.m. and it drives the alternator through 
single reduction gearing at a speed of 1200 
r.p.m. The combustion chambers, which are 
of the flame tube pattern, are placed sym- 
metrically between the compressor and the 
turbine, round the turbo-compressor coupling. 
Such an arrangement, it is claimed, gives a 
straight-through flow of gas, with a minimum 
of pressure drop, and it also affords easy access 
to the inboard bearings of the rotor. The general 
performance particulars, which are based on 
ambient air conditions of 14-7lb per square 
inch and a temperature of 95 deg. Fah., are 
as follows:—Maximum continuous rating, 
1750kW ; turbine inlet temperature, 1185 deg. 
Fah.; thermal efficiency at the génerator 
terminals, 15 per cent. The set will be started 
up by a 60 h.p. electric motor and it is expected 
that the length of time which will be required 
to bring it up to full load from cold will not 
be more than fifteen minutes. A quantity 
of water, about 150 gallons per minute, will be 
ired for cooling the alternator air cooler 
and the oil cooler. 


——_@——- 


British Standards Institution 


All British Standard Specifications be obtained from 
the Publications Department of the the Institution ai 28, 
Victoria Street, London, 8.W.1. 


PANEL TYPE AIR FILTER ELEMENTS 


No. 8.P.20. This Standard has been prepared 
to deal with panel air filter elements intended for 
use with internal combustion engines and com- 
pressors on aircraft. It is mainly a performance 
specification and deals with testing of dry and wet 
(viscous be elements. Alt there 


tests are based on experience gained with filters 
used on aircraft operating in the North African 
deserts and on the Normandy landing strips in the 
last war. In general, an air filter for aircraft 
is not called upon to deal with ordinary atmo- 
spheric dust, but with that raised when aircraft are 
and taking-off. Furthermore, the engine 
air filter is not continuously in use, but is normally 
by-passed when the aircraft has climbed away, and 
it is not used again normally until the landing 
approach, except, tof ¢ course, when flying through a 
dust or sand-storm. It is desirable, therefore, 
that the filters should be tested under conditions 
approximating to those encountered in service. 
With this in view, dust samples taken from the 
filters in use on aircraft in different parts of the 
world were both for constitution and size 
distribution in order to obtain a general specifica- 
tion for dust that would be suitable for testing 


purposes. 
As a result, the specification includes, in an 
appendix, a specification for a test dust, which is 
required to consist of quartz or undecom 
felspar. The standard lays down the method of 
oomapias ont he Sap, the results required, and the 
of reporting the test results, It also con- 
tains appendices dealing with the —s of the 
test dust, should this be necessary, Price 2s 


—— 


SOFT SOLDERS 

No. 219: 1949. The need to economise in raw 
during the war led to the issue of a war 
emergency edition of this specification of soft 

solders, restricting the number of grades to five. 
It has now been found possible to revise the 
standard to include five antimonial and five non- 
antimonial solders and it is considered that these 
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will cover all common requirements. Slight altera- 
tions have been made to the composition of some of 
the solders that were covered in the earlier edition. 
The difficulties of ing the limits of certain 
impurities and the absence of routine methods of 
determining the very small proportions involved, 
have been and the methods of of specifying 
these impurities have been m An appendix 
is included giving the melting characteristics and 


‘typical uses of the solders, while a further appendix 


gives more information regarding solders intended 
for service at higher temperatures than, those for 
which the normal alloys covered by the standard 
are suitable. Price 2s. post free. 





NICKEL AND NICKEL ALLOY TUBES FOR 
GENERAL PURPOSES 

No. 1531-3 : 1949. The series of British Standards 
for nickel and nickel alloy products has now been 
completed by the issue of this specification. The 
new standards cover malleable nickel, nickel-copper 
and nickel-chromium-iron tubes for general pur- 
poses. The standards lay down chemical composi- 
tion and mechanical properties ; a drifting test is 
specified and provision is made for a hydraulic 
test to be agreed between the manufacturer and the 
purchaser if this is desired, Tolerances are specified 
on outside diameter, wall thickness and length. 
Details are also given in regard to test certificates, 
independent tests, freedom from defects and facilities 
for testing. An appendix gives details of the 
information which should be given by the purchaser 
in inquiries or orders. Price 2s. post free. 





PRESS TOOL SETS 

No. 1609; 1949. This standard has been com- 
piled to meet the need for standardised tooling 
equipment for hand and power-operated presses. 
It deals with materials and dimensions of press tool 
sets for use with presses up to about 80 tons cape- 
city and covers rear post, rear post elongated, 
diagonal post squere, a“ post elongated 
centre post elongated rear post reversed 
sed aye press tool sets. Guide posts, guide 
bushes, plain shanks and screwed shanks are also 
standardised. Discussions during the preparation 
of the standard demonstrated the need for a common 
language when talking about the various items that 
go to form a complete press tool set and press tool. 
As a result an appendix has been included, which 
sets out the recommended names of these items, 
supported by twenty-two examples of complete 
tools. The examples will undoubtedly be of con- 
siderable interest to students and to those engaged 
in press tool i although the standard does 
stress the fact that they should not be regarded as 
standard designs. Price 10s. 6d. 





STEEL PIPE FLANGES AND FLANGED FIT- 
TINGS FOR THE PETROLEUM INDUSTRY 


No. 1560:1949. This standard is a com- 
panion document to Standards B.S. 1575, Cast 
Fron 1 Pipe Flanges and Flanged Fittings, Class 125, 
for the Petroleum Industry; and B.S. 1576, Cast 
Iron Pipe Flanges and Flanged Fittings, Class 250, 
for the Petroleum Industry. te has been prepared 
after careful consideration of the American Stand- 
ards Association standard for steel pipe flanges and 
flanged — due to its suitability for use in the 
petroleum industry, and the advantage of ensuring 
interchangeability in practice between ipment 
Saseny by American and British manufacturers. 
t gives details for the design and construction of 
flanges and flanged fittings and provides detailed 
tables giving all the dimensions required. Appen- 
dices are included, giving details of marking as well 
as pressure-temperature rating tables aoe material 
specifications. Price 12s. 6d., post free 





are SHEET AND STRIP FOR ROOFING 
OTHER BUILDING PURPOSES 

Pep 1569 : 1949. The increase in the use of copper 
sheet and strip for roofing, flashings, weatherings, 
gutters, dampproof courses, and other building 
purposes in recent years has given rise to a demand 
for a specification for such materials. The new 
standard controls the quality, mechanical properties 
and dimensional tolerances of material in thick- 
nesses up to 18 8.W.G., and in width up to and 
including 48in supplied in flat or in coil. Price Is. 
post free. 





ACID-RESISTING HIGH SILICON IRON 
CASTINGS 


No. 1591: 1949. This British Standard covers 
the requirements for acid-resisting high silicon iron 
castings for chemical cages purposes. The 

chemical composition of the castings and the 
seen ure for chemical analysis are specified. 

tails are also provided relating to heat treatment, 
freedom from defects, porosity, repairs to castings, 
welding, marking and 5 or and 
testing facilities. Price 28., post free, 
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Codes of Practice 


The Codes of Practice Committee for Oivil En. ‘neering 
Public Works and Building and Constructiona! 
under the aegis of the Ministry of Works. Codes an 
issued on behalf of the Committee by the British ‘ 
Institution, 24-28, Street, London, 8.W | 


SUSPENDED CONCRETE FLOORS 
AND ROOFS 


Tue Council for Codes ef Practice for B iildi 
have now issued in final form the Code | 14,199 
‘“* Suspended Concrete Floors and Roofs (Inc ing 
Stairs). The document comprises a hex 
code, 114,100, and sub-codes 114, 101- ie ie 
the main code for all of which is 114, “ Structural 
po erhen of Normal Reinforced Concrete in Buildings, 


ublished. 

“Gods 2 lid, 100 deals with the general aspects of 
concrete floors and roofs, while the remaining sub, 
codes deal in detail with forms of cop. 
struction, Pending the tion of Code 114 
and its sub-codes as one publication, the present 
document has been so arranged that it is, as far as 
is possible, complete in itself. There is, therefore, 
a certain amount of repetition of material «already 
published in Code 114. Points of special inte 
include recommended methods of calculating the 
effect of concentrated loads, of calculating the 
bending moments in floor panels, and recommenda. 


tions relating to the and effective 5 

< Stairs. T are inchadeg oi gi » among on 
the maximum bending ts, in con- 

formity with the aera ven, for rectangular 


panels supported on four > with provision for 
torsion at corners, and minimum values of e{[octive 
depths of slabs in relation to permissible deflection. 
The Code also contains recommendations con. 
cerning aggregates for concrete, and deals in detail 
with formwork, including selection of matcrials, 
construction, erection and stripping. 

Copies may be obtained from the British Stan. 
dards Institution, 24/28, Victoria Street, London, 
S.W.1, price 6s., post free, reference CP 114,100- 
114,105 (1950). 
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Compressed Air Operated Soot 
Blower 


Wz illustrate below a tool for removing soot 
and encrusted deposits from tube and drum 
walls in boiler installations, smoke tubes, &c., 
which has been in use on the Continent for 
gome tune and is now being made in this 
country by Airnesco Products, Ltd., 277, The 
High Street, Rochester, Kent. This tool is 
designed for use in conjunction with a lance or 
tubular extension of sufficient length to reach 
the remotest parts of a boiler, and its associated 
units on which soot is normally deposited. 
Through this lance the tool projects rapid 
intermittent blasts of air directly on the deposits, 
and these repeated gusts of air at high pressure 
are stated quickly and effectively to dislodge 
soot and other matter adhering to the walls 
of the tubes and other surfaces. A particular 
advantage claimed for the tool is that when it 
js used for cleaning elements in water-tube 
poilers, smoke tubes, economisers, &c., it is 
not generally necessary to take the unit out of 
service. When the tool is required for service 
under conditions of extreme heat it can be 
fitted with a water jacket which extends along 
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AIR OPERATED SooT 


the lance and provides a continuous flow of 
cooling water over the full length of the unit. 

The tool itself weighs some 6}$/b and is 
intended for working with air pressures between. 
80 lb and 1001lb per square inch. Its inter- 
mittent operation gives a marked economy in 
compressed air when compared with the con- 
sumption of an open lance giving a continuous 
blast: of air. 

The design and working cycle of the soot 
blower can readily be followed with reference to 
the drawing we reproduce on this page. The air 
inlet chamber at the rear of the tool is coup!ed 
to the.main compressed air supply line, and 





SooT BLOWER“IN USE 


communicates through a series of passages and 
ports with the annular front pressure chamber 
A. The outlet port of this front chamber, to 
which the lance is coupled, is sealed by the 
mushroom valve formed at the head of the rod 
B extending from a piston C. A passage is 
bored through the length of the piston and its 
tod, and the piston is held in its forwards 
position in the cylinder by a coil spring D. 
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When the operating button HZ is depressed 
compressed air is admitted from the body of 
the tool to the cylinder behind the spring- 
loaded. piston and forces it back. This move- 
ment opens the main outlet port and a blast of 
compressed air passes into the lance. When a 


small volume of air has the outlet port 
the pressure in the tool and behind the piston 
drops sufficiently to enable the spring to 
force the pistoa forwards and close the valve. 
Whilst the valve is closing a free flow of air at 
atmospheric pressure passes through the bore 
of the piston and its rod into the front of the 
cylinder. Directly the outlet port has closed 
pressure again builds up in the tool and the 
balance of pressure on the back and front of 
the piston is again upset to overcome the effect 
of the spring and the cycle of operations restarts. 
Until the operating button is released the tool 
continues to drive blasts of compressed air 
at a rate of about 1500 a minute, up the lance. 
It will be appreciated that with each cycle 
of operations only a small volume of compressed 
air is admitted to the lance, and it is the effect 
of these repeated blasts 
of air from the lance 
which dislodges the 
deposits of soot. The 
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repeated hammer-like blasts of air are stated to 
be far more effective than a continual blast of 
compressed air, and a considerably less amount 
of air is used in cleaning. 

When more drastic measures have to be 
taken to remove deposits of soot a Venturi 
ejector device can be attached to a lance to 
introduce sand, shot, sifted boiler ash, or other 
granular material into the air. The repeated 
blasts of air with the entrained material have 
an abrasive effect on heavy or strongly adhering 
deposits of soot or scale. The makers state 
that these tools can also be used to provide a 
rapid and effective means for cleaning the blades 
of steam turbines. 


A Method of Moulding Small 
Ducts in Concrete 


We were recently invited by Wiggins- 
Sankey, Ltd., Lysia Street, Fulham, London, 
8.W.6. to a demonstration of a product known 
as ‘‘ Ductube,”’ which consists of an inflatable 
rubber tube used for moulding ducts in con- 
crete. The tubes are made in working dia- 
meters of lin, 1}in, 2in and 3in, although when 
inflated to the working pressure of between 
50 Ib and 70 lb per square inch this nominal dia- 
meter can be varied to produce, for example, 
a 3hin diameter duct from a tube of nominally 
3in diameter. 

The basis of the ‘‘ Ductube ”’ is a diagonally 
braided fabric core, placed between an inner 
and an outer layer of rubber, similar in prin- 
ciple to the braided sleeves which electricians 
use for pulling cables into conduit. When the 
tube is inflated, the diameter increases and the 
tube contracts lengthways by about 15 per 
cent. Also, since one set of diagonal fibres in 
the fabric core is braided with a slightly greater 
tension than the other, a twisting movement is 
produced throughout the tube as it is inflated. 
There are therefore three distinct movements by 
which the key between concrete and tube is 
broken when the tube is deflated. First, the 
decrease in diameter, secondly, the increase in 
length and, finally, the twist. 

The tubes are made in lengths up to 60ft 
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(that is, a working length of about 50ft) but 
longer runs can be made by joining two or 
even three lengths of tube. They can be 
re-used many times and it is said that they 
have been used in other countries (“‘ Ductube ” 
was originally developed in America) for several 
hundreds of mouldings and stil] remained 
serviceable. The avoidance of oil and excessive 
exposure to sunlight are amongst the pre- 
cautions which help to give a longer useful 
life to the tubes. 

The tubes can be used to form curved ducts, 
and it is said that a curve of 18in radius is 
possible with the 3in tubes. The inflation valve 
is the ordinary Schrader car type. 





A Face Conveyor Driving 
Unit 
A new face belt drive, known as the ‘‘ Meco 


15G,” for thin seam working in mines, has 
been added to the range of conveyor equipment 





DRIVING UNIT 


CONVEYOR 


made by the Mining Engineering Company, 
Ltd., of Worcester. The new driving head is of 
a compact in-line type with an overall height 
of 20in, the height to the belt being just under 
16in. It has an independent, self-contained, 
spur reduction gearbox, which is arranged for 
right or left-hand mounting so that a smooth 
line is maintained on the face side of the head 
for power loader working. 

One shaft end of each of the two 10in dia- 
meter driving drums in the head is carried in 
ball bearings mounted in housings spigoted 
through the side plate. The opposite ends of 
the shafts are splined and are carried in splined 
bosses in the gearbox. With this arrangement 
the drum assemblies can be withdrawn through 
the side plates without need for complete dis- 
mantling, and the top plate is easily removable 
for belt threading purposes. 

The head is driven by 15 h.p. a.c. motor, 
which is spigot mounted across the back of the 
unit and carries the first reduction pinion on its 
shaft. By a simple change of the first reduction 
gears a full range of belt speeds from 135ft to 
200ft per minute is obtainable. The belt 
arrangement gives a 500 deg. lap on the 
10in diameter drums, and this amount of 
wrap ensures a positive drive under difficult 
conditions in service. A choice of jib lengths 
is available ; the jib delivery is standardised. 
When occasion demands the head can be 
adapted for driving bottom loading face belt 
conveyors. 





Economics of the ‘“‘ Comet ”’ 
Aircraft 


Tue de Havilland Aircraft and Engine 
Companies recently announced the results of 
studies of the economics of the ‘‘ Comet” 
jet air liner, based on the measured performance 
of the first aircraft. These figures bear out 
predictions made when the ‘“‘ Comet ” formula 
was thought of four years ago, namely, that its 
high speed would more than retrieve the cost 
of the higher fuel consumption inherent in the 
jet engine. 

It is considered that compared with the most 








190 


modern liners of its class at present in world 
service, the “Comet” will be about 20 per 
cent cheaper per ton-mile of payload, and will 
be able to fiy at least 50 per cent more ton-miles 
in the year. The 20 per cent figure is based 
upon a typical stage length of 1600 to 2000 
statute miles and a utilisation of 3000 hours a 
year. The method employed for costing is 
that established by the Society of British 
Aircraft Constructors, but the cost of the 
paraffin fuel has been reckoned at 2s. 3d. per 
Imperial gallon and that for piston-engine fuel 
at 2s. 10d, (26 cents and 33 cents per United 
States gallon). The first cost of the aircraft 
is taken at £450,000. As the S.B.A.C. for- 
mula does not as yet provide figures for the 
cost of maintenance of turbine engines the de 
Havilland Company has made an assessment, 
which yields a cost per hour slightly less than 
that of piston engines in comparable aircraft. 
The cost of propeller maintenance is, of course, 
eliminated. Allowances have been made for 
stend-off and final circuits on a comparable 
time-margin basis to those for piston-engined 
airliners, and the allowance for diversion to 
alternative airports is, of course, on a distance 
basis for both types. 

It is pointed out that all the figures used in 
these cost calculations are based upon the per- 
formance of the aircraft as it is to-day ; more 
favourable figures will emerge as the develop- 
ments now ia hand materialise. These develop- 
ments are expected to yield increases in the 
thrust of the “Ghost” engine for take-off 
and emergency climb, a decrease in specific 
consumption for cruising, an increase in the 
all-up weight. of the aircraft, and an increase 
in the internal fuel capacity. 

It may well be said that de Havilland tradi- 
tion is followed in that the economy of the 
““ Comet ” results largely from simplicity and 
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Small Petrol Engine Servicing 
Equipment 

THE small two-stroke petrol engines manu- 

factured by the Villiers Engineering Company, 

Ltd., of Wolverhaiapton, are used in large 

numbers for a wide range of industrial purposes. 

To provide an efficient and convenient means 





CRANKSHAFT ASSEMBLY FIXTURE 


for overhauling these engines the company has 
developed a special service equipment for 

and the maintenance shops of large 
users. The introduction of the new servicing 
equipment was prompted by a desire on the 
part of the manufacturers to ensure that when 
the engines are being dismantled and reassem- 
bled the standards called for in the construction 
of new engines can be observed. With the 
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range of general equipment used in service 
stations, the dismantling of an engine is not 
infrequently carried out with unsuitable or 
makeshift tools and component parts are often 
strained or damaged. The use of unsuitable 
tools and methods during reassembly, in addi- 
tion to wasting much time, often results in the 
misalignment of parts and the running efficiency 
of the rebuilt engine is adversely affected. 
The new equipment is designed to make 
possible the complete or partial dismantling 
of engines and gearboxes in the shortest possible 
time, with a minimum of effort and without 
distortion or damage to any of the component 
parts. Reassembly and the introduction of new 
component parts is equally rapid and easy and 
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cooling chamber conveyor finally deposits th, 
work on to a short conveyor leading to an 
unloading station. The arrangement of th, 
plant can clearly be seen in the photo, 

we reproduce; the was taken from 
the loading end, where aluminium circ!os wep, 
being loaded on to the feed conveyor. 

Each conveyor consists of a series of t«sioneq 
ropes, well supported by intermediato rollers 
to provide an effective means for convey ing and 
transferring the work smoothly and without 
damage to polished and finished surfaces. Non, 
metallic ropes are used on the conveyors at 
the loading and unloading ends of the plant, 
and specially constructed ropes, incor) crating 
means of individual tensioning, for — the 





CONTINUOUS ANNEALING FURNACE 


when the tools are used properly the original 
tolerances used in manufacture can be observed 
without necessity for undue skill on the part of 
the mechanic. 

In designing the equipment the considerable 
experience of the makers in the works engine 
overhaul department was drawn upon, and each 
tool is strongly built to precision limits for long 
and efficient service. Each of the principal 
tools is supplied with a range of adaptors to 
cover the various sizes and types of engines 
in current production. The use of each tool is 
described in an appropriate workshop manual, so 
that even semi-skilled mechanics will find little 
difficulty in carrying out what would otherwise 
be skilled work. 

A typical unit of the service equipment set 
is the crankshaft assembly fixture we illustrate 
below. This fixture can be used in conjunction 
with any type of hand press of about 2 tons 
capacity and with it a shaft can be assembled 
to a degree of accuracy comparable with that 
of the parent works. By following the instruc- 
tions laid down a careful semi-skilled man using 
thir tool can rebuild an accurately aligned shaft, 
with the necessary tolerances and ready for 
reassembly in an engine in less than a quarter of 


an hour. 
— 


A Continuous Annealing 
Furnace for Aluminium Sheets 


A piant for the continuous “ flash ” anneal- 
ing of aluminium sheets which has been 
developed and built by Stordy Engineering, 
Ltd., of Princess Street, Wolverhampton, is 
designed to treat sheets up to 5ft 6in wide 
and circles down to 5in diameter at a rate of 
1 ton per hour. In this plant the sheets are 
heated to an annealing tem ture in two 
or three minutes, to recrystallise the material 
structure and eliminate the rolling line, without 
allowing time for the subsequent grain growth. 

The parts for treatment are fed by hand one 
at a time on to a short length of conveyor leading 
into one end of the plant. This conveyor 
transfers the sheets on to a second conveyor 
which carries them through a heating zone and 
then deposits them on to a third conveyor 
passing through a cooling chamber. The 





conveyors in the heating and cooling units, 
The conveyors are driven through an infinitely 
variable gear, which is calibrated and 
marked to indicate the annealing times and 
speeds suitable for various thicknesses of 
aluminium sheet. 

The heating unit consists of a long insulated 
chamber in which hot air is constantly circulated 
by two large centrifugal fans, one fan being 
situated on top at each end of the furnace. 
These fans have their drives arranged well 
away from the hot zone and run on water-cooled 
bearings. When the plant is in operation the 
fans drive air through batteries of heaters and 
into distribution ducts, which direct the heated 
air over the work on the conveyor. By means 
of deflectors the hot air is passed a number of 
times over the surface of the work, and it 
eventually returns to the fans for recirculation 
after reheating. 

Each of the air-circulating systems has its 
own heating battery, that at the work ingoing 
end of the unit having a heavier rating than 
that at the outgoing end. This heavier rating 
of the battery at the ingoing end of the furnace 
has been adopted to compensate for the 
increased “ load ” imparted by the cold sheets 
as they enter the unit. Each of the heaters 
is subdivided for working at lower ratings 
as required by the class of work, and is self- 
contained so that it can be easily removed for 
inspection and maintenance. 

With the design adopted it is claimed that 
overheating of the work or unequal heating 
by radiation effect is avoided, as the circulating 
air is the only vehicle of heat to the work and 
the heater batteries are remote from the working 
chamber. 

In the cooling chamber a large fan on the 
top of the unit circulates a stream of cool air 
over the work on the conveyor before it passes 
out to the unloading conveyor. 


High Bay Factory Lighting 

Tue design of lighting installations in foec- 
tories with high bays presents special difficul- 
ties, since the lay-out of the fittings usually 
has to satisfy a number of conflicting require- 
ments. A common problem in heavy machine 
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and erection bays for example, is that 
iding adequate and uniform illumination 
x foor level with satisfactory vertical illu- 
mination on machines under erection. At the 
game time the lighting under any side galleries 
must blend reasonably well with the main 
lighting. On the other hand, there must be 
no obstacle to free travel of cranes and gantries, 
and the maximum height—50ft or more— 
must be left free of all obstructions including 
dectric light fittings. Finally, provision must 
pe made for servicing, without which the 
juminous efficiency of any lighting system would 
s00n be impaired. ! 
It is thought that all these points have 
roeived proper attention in the installation now 
ip operation in a new B.T.H. factory, the light- 





HIGH BAY LIGHTING UNIT 


ing equipment for which has been designed by 
the laboratory in co-operation with the factory 

ineers. The area to be illuminated measures 
§00ft by 90ft and the mounting height for each 
fitting is 62ft. Each lighting point. (one of 
which is illustrated herewith) consists of one 
%kW mercury vapour lamp and two 14kW 
tungsten lamps. The illumination at floor 
level everages 11ft candles, Built-in cat-walks 
enable each fitting to be approached with 
safety, and the fittings are reversible through 
180 deg., so that servicing is done, not by over- 
head and uncomfortable working, but as if the 
fitting were on a bench. Under the galleries 
illumination is provided by 80W fluorescent 
lamps and the colours of the two schemes 
blend so that there is little or no psychological 
disturbance. 

—_—o——— 


StoraGE AND Fivrration or Or For..—With a 
view to lessening wear on fuel-injection equipment 
and promoting reliable running, C.A.V., Ltd., of 
Acton, London, W.3, has a booklet, 
No. 513, on ‘“‘ The Storage and Filtration of Diesel 
Fuel Oil.” which is being distributed to the firm’s 
depots and agents and to users of oil engines. It 
stresses the need for cleanliness in handling oil 
fuel, and goes on to describe the requirements 
ramon A mbps ne gdhe storage ve he fuel oil. thy 
factors as capacity iping and fit- 
Giep, Geil Gina then -ahamian of Wael heels as 
fully described and illustrated. In a further section 
of the booklet the problem of oil filtration is dealt 
with and. the various kinds of C.A.V. fuel oil filters 
are described, along with the methods of servicing 
them. Finally, the dustproofing of fuel injection 
pumps is explained, In connection with this new 
brochure, a series of wall charts, illustrating the 
servicing of C.A.V. fuel oil filters, is su ‘ 
This brochure is recommended to users of vehi 


and plant incorporating diesel engines of medium 
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Some Factors in the Use of 
High Temperatures in Gas 
Turbines* 


By T. W. F. BROWN, D.S8c., M.1.Mech.E.+ 
No. Il—(Continued from page 162, Feb. 3rd) 


CYCLE CONSIDERATIONS IN RELATION TO 
CooLtna 

Tax cycle shown in Fig. 2, having an inlet 
temperature to the high-pressure turbine of 
2200 deg. Fah., and a 12 per cent cooling loss, 
has been considered in relation to cooling by 
water and by air. 

The following assumptions have been made : 


Per cent 

ive heat exchanger : 
ratio jah ieiaias.- > 20g wigeibrmetel ae 
Turbine basic efficiency ... ... ... ... 86 
Goenpreneee aeeey pe seg ae ae Oe 
Combustion efficiency ... ... ... «. 98 

Pressure drops : 
Intesooole®- 3:00 3:5... 2 
Been naan dee ott. =O Ree er 
eat ‘ Se 
Combustion naclber te cape day Siphon. 5 ae 
The deductions that follow are : 

Total compression work, B.Th.U. per pound... 92-4 
Thermal iency, percent... ... .» .. 47:1 
ir rate, per wer-hour ... ... 21 

Heat ean A for prod steam, B.Th.U, 
oO! bis Lie Tied? Sie as SRS 
Steam puniadel pehpuend of gas, pound 0-0229 


For a gas turbine with a net output of 10,000 
h.p. this would amount to 4800lb of dry 
saturated steam at, say, 650 lb per square inch, 
which would give a net additional horsepower 
of 480 after deducting 10 per cent for driving 
appropriate auxiliaries and using a turbine 
efficiency of 70 per cent. This raises the overall 
thermal efficiency to 49-2 per cent. 

If the steam had been used to precool the 
air instead of in a turbine to develop power, 
the thermal efficiency would be 47-7 per cent, 


Thermal Efficiency - Ye 





8,000 
Turbine inlet Temperature - °F 


1,000 2,000 4,000 

Constant pressure ratio= 6/1. 

Turbines with 12 per cent cooling loss at 

Turbines Sith 35 t cooling | 

— ae we ee ee wi r 7 

2200 deg. Fah. apg ia 
A Thermal efficiency, including steam side. 
B Thermal efficiency of gas side only. 

Fig. 6—Variation of Thermal Lfficiency Hi 
Temperature @as Turbine Cycle with Turbine I 
Temperature 

although the air rate would be appreciably 

reduced to 20-6 lb per horsepower-hour, leading 

to a smaller size of plant. 

The following figures summarise the calcula- 
tions with 25 per cent cooling loss in the turbines 
and using water as the cooling medium : 





High- Low- 
Mean deg. Fah “S018 “less” 
gas temperature, . -+-- 2015 ... 1685 
Blade temperature (surface), deg. 
@; dae. Deh, ics! seis as? os BRE 
Mean blade speed, feet per second... 800 ... 800 
Mean specific volume... ... ... are 28-5 


These are in slightly greater detail as it is 
* Institution of Mechanical ineers, Jan 27th. 
Enginee! uary 
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+ Research director, Parsons and Marine i i 
Turbine Research and Development yer 
(Pametrada). 
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felt that they represent practicable figures 
which may be attained without proceeding 
to “limit ” designs which gives a cooling loss 
of about 25 per cent in both turbines. With the 
same assumptions as before, but modifying the 
turbine efficiencies by means of the cooling loss 
factor, the thermal efficiency will be 41-5 per 
cent gas side only, air rate 22-2 1b per horse- 
power-hour. For a 10,000 s.h.p. unit on the 
gas side (using the steam in a turbine to deliver 
useful net work) the additional horsepower 
generated from the steam at 70 per cent turbine 
efficiency would be 1120, The overall thermal 
efficiency then becomes 46-0 per cent. 

If the steam is used for precooling, the air 
at inlet can be cooled in successive intercoolers 
from, say, 80 deg. Fah. ambient temperature 
to 50 deg. Fah. or to a single temperature drop 
of 60 deg. Fah. In this case the thermal 
efficiency is 42-5 per cent and the air rate 
21-5 lb per horsepower-hour. 

Cooling Loss with Sweat Cooling.—It is now 
proposed to examine the corresponding figures 
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-~---- - Thermal efficiency of gas side only. 
—_————— Gas temperature. 


Fia. 7-—Part-Load Performance of Cycle Shown in Fig. 2 


for turbines utilising sweat cooling in the 
turbine. A loss factor “J” similar to 
that for water-cooled blading can be derived. 
For the same cycle as in the case of water- 
cooled blading, an inlet temperature of 
2200 deg. Fah. and a blade temperature of 
1200 deg. Fah., and on the assumption that 
c, u, B, Ts and, therefore, k and yp, are the same 
for both turbines, the expression 
laVATT,’—Ta’) VE 

is obtained which gives cooling losses of 50 per 
cent in the high-pressure turbine and 15 per 
cent in the low-pressure turbine. The quantity 
of cooling air required is then 8-8 per cent for 
the high-pressure turbine and 4:6 per cent for 
the low-pressure turbine, or total cooling air= 
13-5 per cent of the gas flow, and total cooling 
loss would be 30 per cent. The low-pressure 
cooling air would be obtained from the low- 
pressure compressor discharge and the high- 
pressure cooling air from the high-pressure 
compressor. 

The thermal efficiency would then be 39-6 per 
cent and the air rate based on air entering the 
compressor 25-0 lb per horsepower-hour. The 
results of these calculations based on the cycle 
given in Fig. 2 are summarised in Table I. 

Evaluation of Highest Temperature for Maxi- 
mum iency.—Efficiency figures have been 
worked out on the basis of 12 per cent cooling 
loss and 25 per cent cooling loss at a temperature 
of 2200 deg. Fah. At higher gas temperatures 
the loss rises as the assumption is maintained 
that the surface temperature of the blading is 
not to exceed 1200 deg. Fah. The blade speeds 
are also assumed not to vary from those already 
determined to correspond to these loss percent- 
ages at an inlet temperature of 2200 deg. Fah. 
These values are plotted in Fig. 6. The maxi- 
mum temperature for highest efficiency for 
the lower cooling loss (12 per cent at 2200 deg. 
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Fah.) is 3200 deg. Fah. and for the higher loss 
(25 per cent at 2200 deg. Fah.) is 2300 deg. Fah. 
The corresponding cooling losses at higher 
temperatures are given on the curves. They 
also show the reason for choosing an investiga- 
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distilled water. Loss of water could not be 
tolerated in a marine installation. Fortunately, 
there is a great deal of experience of these 


problems already available. 
Water-cooled blading in heat-resisting mate- 




















TaBLe I 
Cooling loss, per cent Cooling fluid, Cycle efficiency, per cent Air rate, 
quantity, per cent compressor 
Type of inlet, pound 
cooling High- Low- High- Low- Gas Increase per horse- 
pressure | pressure | pressure | pressure | side only due to Total | power-hour 
turbine turbine turbine turbine steam side 
A | Water cooli 12 12 1-14 1-14 47-1 2-2 49-3 21-0 
47-7 with 
precooling _— — 20°6 
B | Water cooli 25 25 2-31 2-31 41-5 4°5 46-0 22-2 
42-5 with 
precooling — — 21-5 
C | Sweat cooli 50 15 8-8 4-5 39-6 _ _ 25-0 
ney 
weighted mean 30 
per cent 


























A, turbines with a blade speed of 900ft per 
B, ” ” ” ” 800ft ” 
Cc, 800ft 


second, blade surface temperature, 1200 deg. Fah. 
850 
. 


” ” * ” 


1200 


‘Cooling fluid (quantity) per cent =weight of cooling fluid per pound of gas x 100.” 


tion based on a temperature of 2200 deg. Fah. 

Part-Load Efficiencies and Temperatures.— 
The simple cycle shown in Fig. 2 has been 
examined for part-load efficiency to determine 
its suitability for land or marine duties in long- 
life turbines. 

Fig. 7 shows the resulting cycle efficiency and 
temperature at part load. ; 

When water cooling uses the critical pressure 
at the cooling passages near the rotor blade 
tips, the pressure is changed with the square 
of the revolution speed and it becomes important 
that the gas temperature should also fall. Both 
for this reason and on the basis of simplicity 
it is felt that this cycle will be adequate for 
the design of marine units until actual experi- 
ence has been gained. 

The more complex cycles given in a previous 
paper (Brown, 1948) can then be considered 
with further improvements of the order already 
shown at a temperature level of 1250 deg. Fah. 

Practical Considerations in Turbine Parts.— 
From the point of view of practical construction 
sweat cooling of rotor and stator blading will 
not be difficult to arrange for. The strength 
properties of rotor blading made of sintered 
materials will, however, have to be determined. 
These blades have lower specific gravities than 
solid blading ; they will not be liable to choke 
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rials would be produced by any of the known 
processes and drilled with a series of holes. 
The blades would then be flash or butt welded 
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present building. It should, however, jy 
remembered that the blading is the only Point 
in the machine in which heat energy is converted 
to useful work. If blade production is going to 
continue to be a costly item, then tho way to 
effect economies is to make it do more work 
In the use of high gas temperatures in turbing, 
this has been shown to be an essentia! feature 
The blades not only can produce much mors 
work per stage, but also must produce such work 
if the cooling losses are not to become to hi 

For the temperatures on the gas side of the 
heat exchanger, we have passed beyond the 
use of surface heat exchangers, unless very 
expensive tube materials are employed. For. 
tunately, heat exchangers of the reg:neratiys 
type have already been operated on the labora. 
tory scale pointing the way to the development 
of practical units. The matrices taling 
heet from the gas and transmitting i: to the 
air are comparatively light in terms of out 
and expensive materials can therefore be 
employed. 


Marine Lay-Ovur or HicH-TEMPERATURE Gas 
TURBINE 


A sketch is given of a possible marine Jay-out 
for a high-temperature gas turbine in Fig, 9, 
The cycle used is that. on which the calculations 
in this paper are bused. 

The high-pressure turbine drives the com. 
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Fic. 9—Marine High-Temperature Gas Turbine Unit 


to the rotor body, which would be built up 
from forgings either with butt-welded ends or 
electric welded portions. In operation the 
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Fic. 8—Schmidt Rotor 


up with deposits from the gas owing to the 
of air through the pores acting as 4 
shield. Stainless steel has already been pro- 
duced in sintered form. Rotor cooling will 
probably involve shield rings between the 
blade rows. A similar construction would also 
apply to the stator and stator blading without 
the difficulties due to rotational stresses. 
Water cooling will first of all require a closed 
circuit kept air-free as far as possible and using 


cooling gradients would induce a compressive 
stress at the outer skin which would reduce any 
tendency to fatigue cracking. 

Fig. 8 shows a Schmidt rotor developed at 
the Hermann Géring Aeronautical Research 
Institute and constructed at the Erste Briinner 
Works. The blading in this rotor has been 
milled out of the solid, but this construction is 
extremely costly. Gas turbine blading has 
been found to be very expensive in units at 


pressor line with low-pressure compressor, 
intercooler, and high-pressure compressor. Air 
from the high-pressure compressor passes to 
the regenerative heat exchanger and then to 
the multiple combustion chambers mounted 
on the high-pressure turbine. The exhaust 
from this turbine passes direct to the output 
turbine which is shown in line. Both high- 
pressure and low-pressure rotors would be 
independent taking whatever relative speeds 
the gas flow and output power determined. 
The low-pressure exhaust would then pass 
through the heat exchanger and by way of the 
boiler furnace to the funnel. At sea the steam 
generated in the boiler could supplement that 
produced by water cooling of the turbines. 
The steam turbine would normally be coupled 
to the compressor line and would be used for 
starting, steam being generated in the boiler. 
Normally, this steam turbine would supplement 
the power delivered to the compressors by the 
high-pressure turbine. If required in an 
emergency a pinion could be coupled to the 
main gear to either add to the output power, 
or, if all else failed, bring the ship to port on 
steam produced by the boiler. 

The fuel consumption (main engines only) 
would be of the order of 0-30 Ib per shaft. horse- 
power-hour, using the results A in Table | 
multiplied by 0-95 transmission efficiency 
factor, or, say, 0-33 lb per shaft horse-power- 
hour, including propulsion auxiliaries. 

This result may be a long way off, but it iss 
goal well worth striving towards. 


GENERAL CONCLUSIONS 
(1) There is nothing inherent to prevent 
the use of high inlet temperatures in gas turbines 
provided cooling is used. 
(2) The resulting thermal efficiencies af 
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as to make the effort well worth while. 

(3) For simplicity and in sets of smaller 
outputs sweat cooling has much to recommend it. 

(4) Where the highest efficiency is important 
water cooling mast be used. 

(5) Wich water cooling it is better to use the 

in a turbine to develop power rather 
than to precool the inlet air unless again sim- 
icity is an overriding factor. 

(6) From the calculations it is shown that the 
blade speeds are possible of attainment both 
from the point of view of obtaining the critical 

ressure in the water side and of controlling 
cooling loss to the gas. 

(1) Water-cooled blades can have a surface 
temperature of 1200 deg. Fah. without the 
cooling reducing the efficiency seriously. 

(8) The temperature gradients due to cooling 
will induce compressive stress on the gas side 
which reduces the tendency to fatigue cracking. 
These gradients will also be of a simple type 
and excessive stresses on heating and cooling 
will be obviated. 

The feasibility of the use of high temperatures 
in gas turbines for marine propulsion and in 

wer stations where long life and reliability 
are required will have to be proved on the test 
bed before it can be treated as a commercial 
proposit ion. On the other hand, it is hoped that 
this paper will be useful as a means of assessing 
some of the controlling factors which the use of 
high temperatures will involve. 

While there will be many difficulties which 
have been neglected or only lightly touched on 
in thie paper, it is clear that the use of high inlet 
temperatures in gas turbines will be of vital 
importance to all power users on land or sea. 

It should be noted that the efficiercies quoted 
throughout this paper are based on the lower 
calorifie value of the fuel (which gives 17,400 
thermal units per pound), and the outputs are 
measured at the turbine shaft. 





Continental Engineering News 
Antwerp Harbour Activity 
Last year, 9535 ships with a capacity 
of 21,796,622 tons arrived in Antwerp. Of these 
vessels 2523 ships, totalling some 5 million tons, 
were under the British flag. 
The City of Antwerp ordered recently from 
Holland a new floating crane of 150 tons, which 
will be shortly delivered to the port. 


Reconstruction of the Piacenza Bridge 
Over the Po, Italy 

The new highway bridge over the 

River Po at Piacenza, which replaces an old 

bridge built in 1908 and destroyed after an 

air bombardment in 1944, was opened on 

October 30th last. The new bridge ‘is a steel 

structure, about 2000ft long, and consists of 

eight spans of the Gerber type, each 250ft long. 

The lattice trusses consist of ten hinged panels, 
each 25ft long. 

About 1600 tons of high-tensile steel were 
used in the construction of the new bridge as 
compared with 2600 tons in the previous 
structure.  Deflections measured during 
tests, for which fifteen trucks having an overall 
weight of 450 tons were used, proved the 
structural soundness of the bridge. 


Completion of the Eupen Dam, Belgium 
The Eupen dam, on the Vesdre River 
(Eastern Belgium), is nearing completion, 
and it was officially opened on February 4th, 
The dam has been built for the Belgian Ministry 
of Public Works to provide a reservoir and 
increase the drinking water supply of the City 
of Liege and also to regulate the flow of the 
Vesdre River. The dam, which is designed to 
retain 32 million cubic yards of water, is a 
gravity structure, with crest elevation about 
200ft above the foundations, and a length of 
1350ft across the crest. A spillway, designed 
to carry 820 cusecs, will take overflow around 
one end of the dam and down the valley. 
The thickness of the dam at the base is 170ft 
and at the top 26ft. 
Construction of the dam began before the 
war, and before work on its was resumed in 
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1945, a 400ft long tunnel was driven upstream 
to link the Vesdre River channel with the 
neighbouring Helle River in order to increase 
the water supply. 

The Compagnie Belge de Chemins de Fer et 
d’Entreprises carried out the civil engineering 
work, while the Ateliers Métallurgiques de 
Nivelles was responsible for supplying equip- 
ment of water outlets and valves, 

A Nuclear Chemistry Institute in Sweden 

The Institute for Nuclear Chemistry 
in Upsala was recently opened by the Crown 
Prince of Sweden. A subterranean cyclotron 
for the Institute now nearing completion is 
being built by the Swedish firm L.K.B. Products 
in co-operation with the Asea Works and the 
Domnarvet Steel Works, in conjunction with 
leading Swedish scientists. The building of 
this cyclotron was made possible by a donation 
from the industrial magnate, the late Gustaf 
Werner, of Gothenburg. 


The K.L.M. Headquarters at The Hague 
(Holland) 


An important building housing the 
K.L.M. Company (Royal Dutch Airlines) 
headquarters was recently completed at The 
Hague. Construction of the building started 
in 1939, and was stopped during the war. 
Work was resumed after the liberation and 
the building now completed covers a total floor 
area of about 140,000 square feet, of which 
more than 107,000 square feet are used for the 
offices of the compaay. The site of the building 
is bounded on one side by a canal and was also 
cut by a waterway which could not be filled in 
and which now runs underneath one of the 
four virtually separate wings which have been 
placed at right angles to each other. 

Each of the four wings forms a self-contained 
unit with its own system of lifts, staireases 
and doors. The partitions between the offices 
can be moved so as to adjust the available office 
space to special requirements. 


Works at the Rome-Termini Station 


Important works are being carried 
out in Rome for the completion of the Termini 
Station, facing the Diocletian Thermae, built 
in 1864-1876. Some time before the outbreak 
of the World War II, it was decided to modernise 
both the station building and the platforms to 
bring them into line with modern requirements. 
Works started in 1938 were resumed after the 
end of hostilities and are now steadily proceed- 
ing. The new station will have twenty-two 
main tracks with platforms 1140ft long, and 
there will also be five tracks reserved for 
suburban traffic. 

At present there are two station buildings, 
one along the Via Giolitti, the other one along 
Via Marsala. Both buildings are some 1000ft 
long and 65ft wide. A third building being 
built between them is 769ft long and is five 
storeys high. It is connected to the existing 
buildings by means of two footbridges, and will 
be flanked by the arrival ard departure hall, 
the tickets office and an open-air restaurant. 
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Personal and Business 


Mr. G. A. BurripGE has been appointed to the 
board of Burton Griffiths and Co., Ltd. 


Mr. F, Yro-THomas has been appointed Federa- 
tion of British Industries representative in Paris. 


Mr. P. pe Matetatve has been appointed 
honorary deputy general manager of the Compagnie 
Générale Transatlantique. 

Mr. C. R. Dunn has been appointed sales manager 
of Fischer Bearings Company, Ltd., Wolver- 
hampton, a subsidiary of British Timken, Ltd. 

Mr. J. E. Marxss, director of Bryce Fuel Injec- 
tion, Ltd., Staines, Middlesex, has recently made a 
tour of India, and has visited Ceylon, Pakistan and 
Egypt. 

Dr. J. Pearson has been a ted Head of the 
Chemistry Department of the British Iron and 
Steel Research Association, in succession to Dr. F. D. 
Richardson. 
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Mr. A. MacLrop and Mr. W. Stocks have been 
appointed directors of the Steetley Company, Ltd. 
Mr. J. A. Russell and Mr. M. Douglas have resigned 
from the board. 


Tue InstITUTION OF PRoFESSIONAL CIvIL SER- 
vaNnTs has changed its address to Queen Anne’s 
Chambers (First Floor), Broadway, London, 8.W.1 
(telephone, Whitehall 0436). 


Mr. V. M. Roserts, A.M.I.E.E., has been elected 
chairman, and Mr. K. 8. Davies, A.M.I.E.E., vice- 
chairman, of the Radio Communication and Elec- 
tronic Engineering Association. 


THE GENERAL CoMMITTEE OF LLOYD’s REGISTER 
or Surprine has appointed Mr. W. J. Ferguson, 
assistant chief engineer surveyor, to be chief execu- 
tive in charge of administrative work. 


F. G. ANSTEE AND PARTNERS, Ltd., has been 
established as a firm of consultants in engineering 
design and development at 4-6, Palace Street, 
London, 8.W.1 (telephone, Victoria 6151). 


Peter Sruss, Ltd., Warrington, announces the 
appointment of Mr. 8. J. Uphill, 11a, Filton Grove, 
Horfield, Bristol, 7 (telephone, Bristol 45866), as 
representative in South Wales and the West 
Country. 


Heap, WricuHTson AnD Co., Ltd., states that the 
managing director, Mr. Richard Miles, has been 
elected chairman in succession to the late Sir Guy 
Wrightson. Sir John Wrightson, Bart., has been 
elected vice-chairman. 


Tue RatLway EX£EcurIveE announces the follow- 
ing appointments :—Mr. H. E. Kemp, executive 
officer (wagons) at London headquarters, and Mr. 
B. Adkinson, administrative and motive power 


assistant to the chief officer (motive power). 


Tue Ratway EXEcuriveE announces the appoint - 
ment of Mr. J. F. Harrison, M.1.Mech.E., 
M.I.Loco.E., as mechanical and electrical engineer, 
Eastern and North-Eastern Regions, Doncaster. 


VaucHAN Ligr ENGINEERING, Lid., 47-51, 
Featherstone Street, London, E.C.1, informs us that 
work on its new factory at Crawley, Sussex, has now 
been started. The company states also that it has 
opened a northern branch at 65, Great Underbank, 
Stockport, Cheshire. 


Mr. I. A. R. STEDEFORD, chairman and managing 
director of Tube Investments, Ltd., is leaving on 
February 15th for a business tour of the U.S.A., 
Australia, New Zealand and South Africa. He will 
be accompanied by Mr. E. D. E. Andrewes, manag- 
ing director of T.I. (Export), Ltd. 


Tue British Non-Ferrovus Metats RESEARCH 
ASSOCIATION announces the following eleétions :— 
Lieut.-Colonel the Hon. R. M. Preston, Chairman 
of Council; Mr. F. C. Braby, M.I.Mech.E., Vice- 
Chairman and Honorary Treasurer, and Dr. Maurice 
Cook, F.I.M., Chairman of the Research Board. 


Sir Harry Rare, chairman and joint manag- 
ing director of the General Electric Company, Ltd., 
has left this country for an extensive tour of South 
Africa, during which he will visit the head office and 
branches of the British General Electric Company, 
Ltd., at Johannesburg, Cape Town, Port Elizabeth, 
Durban, Salisbury and Bulawayo. 


STANDARD TELEPHONES AND CaBLES, Ltd., 
announces the appointment of Mr. L. E .Anderson, 
A.M.I.Mech.E., as cable consultant (India). He 
has been works manager at the company’s North 
Woolwich factory since 1942. Mr. A. W. White 
has been appointed plant engineering adviser in 
India. 


Mr. C. W. Lincer has been appointed to take 
charge of export sales development at Newman 
Industries, Ltd., 49, Park Lane, London, W.1. 
The firm states that, to meet the special require- 
ments of the Canadian and North American market, 
it is now producing a complete range of electric 
motors which will have Canadian Standards 
approval. 


Lockers (ENGINEERS), Ltd., Warrington, has 
formed a subsidiary company in South Africa under 
the title of Lockers Engineers 8.A. (Pty.), Ltd. 
Forman and Hedge (Pty.), Ltd., 7, Standard Bank 
Chambers, Main Road, Fordsburg, Johannesburg, 
remains selling agent for equipment manufactured 
by Lockers (Engineers), Ltd. 


Tue SovurH-WeEsTeRN ELxEctTRiciry Boarp 
announces the following appointments of district 
managers consequent upon the setting-up of five 
districts in the Cornwall sub-area :—West Cornwall 
Mr. H. R. C. White, A.M.I.E.E.; Central Cornwall, 
Mr. J. W. Roberts, A.M.I.E.E.; North Cornwall, 
Mr. A. H. Warren, A.M.I.E.E.; South Cornwall, 
Mr. J. E. Flower, A.M.I.E.E.; East Cornwall, Mr. 
J. H. Dent, A.M.IL.E.E. 
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Engineering Wages 

Following a meeting on ‘hursday of 
last week between representatives of the 
Engineering and Allied Employers’ National 
Federation and the Confederation of Ship- 
building and Engineeri Unions, it was 
announced that the Federation had rejected the 
claim for a wage increase of £1 a week for adult 
male workers in the engineering industry. 
The claim, it will be recalled, was originated by 
the Amalgamated Engineering Union last June, 
with the suggestion that it should be met from 
profits and not added to the cost of the indus- 
try’s products. Subsequently the Confedera- 
tion of Shipbuilding and Engineering Unions 
to sponsor the claim and it was discussed 

with the Employers’ Federation in November. 

After last Thursday’s meeting it was stated 
that the employers’ reply was based not. only 
on the White Paper on Personal Incomes but 
on the facts of Britain’s economic situation, 
of which the White Paper was but an expression. 
The proposal had been made by the unions 
that production costs should not be increased 
either to the detriment of the home or the 
overseas’ consumer, but, the Employers’ 
Federation pointed out, if the claim was to be 
conceded without involving an increase in 
costs, profits would largely disappear and many 
engineering concerns would be put out of busi- 
ness. When employers went out of business, 
it was added, workers also went out of business. 

In analysing the arguments advanced by 
the unions in support of the claim, the Em- 
p'oyers’ Federation referred to official figures, 
which showed that wages and salaries increased 
by 105 per cent between 1938 and 1948, whilst, 
in the same period, payment of dividends, 
debenture interest, &c., before deduction of 
tax, rose by 44 per cent. Concurrently, there 
had been a considerable increase in the real 
capital employed in the industry, ap increase 
which was absolutely essential in the drive for 
output. It should not be forgotten, the Federa- 
tion continued, that additional income had 
been obtained from two main sources, which 
were the investing public, who expected a 
return, ‘and conserved profits which had been 
ploughed back after the Chancellor of the 
Exchequer had taken more than 50 per cent 
of such profits. 

Generally, the Federation emphasised, the 
idea that there were available profits in the 
engineering industry to meet the —unions’ 
claim without increasing costs was fallacious. 
The future of the engineering industry could 
be ensured only by a sound financial structure. 
That structure could only be built on invest- 
ment, but more immediately engineering con- 
cerns had tc rely on that portion of the profits 
of production which they were able to return 
to industry for the purpose of enabling it to do 
its job. Finally, the Employers’ Federation 
suggested that an increase in productivity 
could occur with little or no relation to the 
physical or skilful effort of the individual 
worker. There were other contributory fac- 
tors, such as the efforts of the employer in 
brain and enterprise, the expenditure of money, 
the pursuit of fundamental and experimental 
research, advances in production, the intro- 
duction of mechanical aids and simp’i‘ication 
of design. As markets contracted and became 
more selective, cost grew increasingly important. 
Hard work and more combined effort to achieve 
maximum production at a minimum cost were 
thus absolutely essevtial to the national life in 
present circumstances. 

It is understood that the employers’ reply 
was to be considered at a meeting yesterday 
of the executive committee of the Confederation 
of Shipbuilding and Engineering Unions. 


Iron and Steel Production 
The British steel industry has started 

the new year by continuing the high rate of 
production which was maintamed throughout 
1949. The figures for the month of January, 
which were issued at the beginning of this 
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week, show that the output of ingots and 
castings averaged 305,300 tons a week, which 
represented an annual production rate of 
15,873,000 tons. In January last year steel 
output was at an annual rate of 15,002,000 tons. 
Pig iron output in January averaged 187,400 
tons a week, and was thus at an annual rate 
of 9,742,090 tons, compared with 9,262,000 tons 
in January, 1949. 

The President of the British Iron and Steel 
Federation, Sir Ellis Hunter, has sent a mes- 
sage of congratulation to all the steel ingot 
producers, in which he mentions the fact that 
in the last week of January 328,100 tons were 
produced—the highest weekly output ever 
achieved in the steel industry. 


Joint Consultation in Industry 

The Ministry of Labour has published 
this week a supplement to its “ Industrial 
Relations Handbook,” dealing specifically with 
joint consultation. The handbook, which was 
first issued in 1944, contained a section entitled 
“Workshop Collaboration,” which described 
the methods used, through the establishment of 
works committees and similar bodies, to pro- 
mote good relationships between managements 
and workpeople in industrial undertakings. 

Since 1944, however, there has been a wide- 
spread development of the practice of joint 
consultation in industry and the object of the 
supplement is to set out the arrangements 
made by national joint organisations in the 
larger industries concerning the establishment 
of joint consultation machinery. The docu- 
ment, which is obtainable at a price of 2s. from 
H.M. Stationery Office, is divided into four 
sections, the first of which records the action 
taken by the Government to promote the prac- 
tice of joint consultation, and Part 2 of which 
explains the steps taken by the national 
organisations in each industry. In the third 
section examples are given of national indus- 
trial agreements relating to the establishment 
of joint consultative machinery, and of model 
constitutions for joint consultative or works 
committees where recommended by the national 
organisations. The final part of the supple- 
ment includes particulars of agreements which 
have been reached in nationalised industries 
for the establishment of joint consultative 
machinery. 

The document is careful to point out that 
“the conception of joint consultation between 
management and workers at factory level is 
not new,” and also explains that the extent 
to which joint consultation is practised varies 
widely from industry to industry and from firm 
to firm. Some firms, it is stated, already possess 
and operate most elaborate and successful 
schemes of joint consultation, others may 
have a works committee with limited terms of 
reference, while others possess no such machi- 
nery and have, apparently, still to be convinced 
of the advantages of joint consultation. The 
Government’s aim, it is added, is to secure a 
rapid development throughout the field of 
industry so that what is now the practice of 
some firms may become the practice of all. 
In so doing, care has been taken to safeguard 
the position of employers’ associations and 
trade unions, and the existing machinery of 
negotiation and conciliation. 


National Savings in the Engineering 
Industry 


The National Savings Committee has 
recently drawn attention to the fact that in the 
larger engineering firms in this country there 
are now nearly 1000 Savings Groups, with a 
combined membership of 376,000, or more than 
34 per cent of total employees. In three months 
group savings from those concerns totalled 
£1,733,900, or a weekly average of more than 
7s. &@ group member, as compared with 6s. per 
member for places of employment as a whole. 

Methods of group saving in industry are 
varied and flexible. Many managements of 
engineering establishments, of course, conduct 
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their savings organisations in ways best suite 
to their own circumstances, the contributions 
being collected in cash or deducted from pay 
It is stated that the “ direct transfer ” methoq 
by which authorised wage deductions ure paid 
direct into the employee’s private savings bank 
account, has become very popular. In «cddition 
savings clubs, the members of which save for 
summer holidays and other short-term objec. 
tives, are steadily increasing, 

It has been found that in many districts 
savings are stimulated by works Savings 
committees and by competitionr cyanised 
between different firms or departments Expe. 
rience has proved, however, that the succegg 
of a firm’s savings organisation depeni!s more 
than anything else on the attitude of the 
management, The National Savings Coiumittee 
says that where employers are keen on the 
matter, realising its value to welfare and pro. 
duction, satisfactory support comes almost 
invariably from the workers, 

Metal Prices in 1949 

In the current issue of The board of 
Trade Journal, there is presented a survey of 
wholesale prices of foodstuffs and raw materials 
in 1949, It explains that, in the first quarter 
of the year, prices remained stable, but in the 
second quarter there was a rise of 5 per cent. 
From then the price index for indu;tria! mate. 
rials declined until August. In the last four 
months of the year, however, devaluation raised 
many prices ‘‘ very considerably.” 

The survey shows that the rise of 8-8 per 
cent in the iron and steel index in 1949 resulted 
mainly from the price increases recommended 
by the Iron and Steel Board, following a review 
of costs and prices in the industry, and from the 
discontinuance of the subsidies paid by the 
Exchequer to offset the high cost of imported 
scrap, pig iron and semi-finished steel and the 
high freight rates on imported ore. For non- 
ferrous metals the price index fell by 6-9 per 
cent between March and August last, but the 
effect of devaluation was a sharp rise by 
November to a point 6 per cent above the first 
quarter level, and in December the index was 
still 4-4 per cent higher than a year earlier. 
The fall in the first half of the year was brought 
about by big declines in the prices of copper, 
lead and zinc on the world market. But in the 
late summer and autumn there were rises in 
all the items included in the non-ferrous metals 
price index. 


Coal Output 
Last week’s coal output in Great 
Britain amounted to 4,088,300 tons from the 
deep mines and 194,100 tons from opencast 
workings, giving a total of 4,282,400 tons, 
compared with 4,383,200 tons in the preceding 
week, ended January 28th, and 4,303,200 tons 
in the corresponding week of 1949. The esti- 
mated loss of deep-mined output through dis- 
putes last week was 9800 tons, and loss from 
other causes was reckoned to be 4400 tons. 
The latest statement issued by the Ministry 
of Fuel and Power reveals a further decline in 
mining manpower. In the week ended January 
2lst the total number of w earners on 
colliery books was 708,200, of whom 292,800 
were working at the coal face, but in the week 
ended January 28 h the total number of wage 
earners fell to 707,300, of whom 292,200 were 
face workers. A year ago there were 727,400 
on the colliery books, of which number 296,700 
were working at the face. It is understood that 
this decline in the labour force is mainly 
attributable to the removal of the provision in 
the Control of Engagement Order which 
required miners to remain in coal-mining 
employment. Voluntary absenteeism in the 
week ended January 28th was 5+19 per cent 
and the shifts worked per wage earner were 
4-88. In the first five weeks of this year the 
Ministry states that 21,281,400 tons of coal 
were produced, compared with 20,816,600 tons 
in the corresponding period of 1949. 
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Feb. 10, 1950 


French Engineering News 


(From our French Correspondent) 


The position of the French steel industry at 
the beginning of 1950 was not very satisfactory, 
due to falling offin orders. Production of sheet 
geols was higher than consumption; between 
February and November, 1949, it was as much as 
760,000 tons higher. The disparity is likely 
to increase, although needs are still great, 
owing tv financial difficulties which are causing 
the State to slow down expenditure. 

* * * 


In 1050 work to further the development of 
agriculture will be intensified, according to the 
Minister of Agriculture. Credits amounting to 
68 milliard francs will be used for this purpose, 
compared with 45 milliard francs in 1949. 
Operations started in 1950 will be spread over 
three years and will include electrification, 
water supply, highway construction, construc- 
tion of abattoirs, and the setting up of co- 
operative institutions for marketing agricul- 
tural products. 

* * * 


M. René Fould, President-Director-General 
of the Chantiers et Ateliers de Saint-Nazaire, 
has stated that the Normandy shipyards are 
now completely reconstructed and working 
full time. There are 1900 workers employed 
and the annual production capacity is 18,000 
tons. Between the liberation and the end of 
1951 forty-two new vessels will have been 
delivered, totalling 186,000 tons. Total repairs 
are valued at 2800 million francs. Full-time 
work is assured for part of 1950 but is expected 
to decrease progressively if new orders are not 
placed, and the situation is causing some 
concern. : 

* * * 

Discussions have been taking place between 
the Ministry of Industrial Production and a 
Swiss manufacturing group with the object of 
resuming production of the SIFT-SNECMA 
tractor. The law regarding the reorganisation 
of aeronautic construction companies envisages 
the creation of mixed private enterprise and 
State companies, and at present negotiations are 
taking place to find the necessary capital to 
constitute such a company to restart the SIFT 
tractor factory, which was closed following the 
accumulation of losses amounting to 583 
million francs in 1947 and 1005 million francs 
in 1948. 

. * * 

[Provided there is no increase in price, the 
French automobile industry is looking foward 
toa good year in 1950. Proructioa has reached 
the record’ 1929 level. The 1949 average 
monthly production for private cars was 
15,637; light lorries, 5002; lorries, 2869 ; 
vans, 175; tractors, 75; and special vehicles, 
44, making a total of 25,802. This comparcs 
with the monthly total average for 1948 of 
16,531 vehicles. Total e in 1949 were 
8519, as against 5813 in 1948. To maintain its 
position the automobile industry must maintain 
its exports. On the other hand, the home market 
could probably have taken a further 70,000 
private cars, and it is hoped this demand will 
absorb increased production in 1950. 

s + * 


|The Charbonnages de France Study Com- 
mission is working with a view to improving 
mining equipment, increasing output and 
improving safety. In its opinion the most 
satisfactory pit prop is the Toussaint-Heintz- 
mann curved beam, which is generally used 
throughout French mines and in the Saar. The 
Commission is studying measures to reduce 
coal and rock dust by the injection of water in 
the boring through rock, watering during load- 
ing, and infusion of water with coal. The first 
method is used fairly generally, depending only 
on the progressive introduction of the neces- 
sary equipment. All galleries are suitably 
equipped in Lorraine and in the Saar, and almost 
all in the Loire, Cevennes and Blanzy. The 
same is true for the third method, which is 
limited only by supplies and installations. In 
the Loire basin 70 per cent of production is 
obtained with the infusion method and results 
are stated to be excellent. 


THE ENGINEER 





195 






Notes and Memoranda 


Air and Water 
AERONAUTICAL SocreTy’s GARDEN Partry.—The 
Royal Aeronautical Society states that its annual 
arden y will be held on Sunday, May l4th, at 
hite Waltham Aerodrome, near Maidenhead, by 
permission of the Minister of Supply and the Fairey 
Aviation Company, Ltd. 

Bripce over Gances, Near Patna.—It was 
announced recently in India that a new bridge, 
one mile in length, is to be constructed across the 
River Ganges, near Patna, at a cost of £6,000,000. 
A report on the subject by Indian Trade and 
Industry says that an aerial survey of the site has 
been completed and that on present estimates the 
bridge will take three years to build. The new 
bridge will link the north and south sections of the 
industrial province of Bihar, which, at present, is 
cut completely in two by the river. 

Tue “ BLoeM¥onTerN CastTix.”’—The ‘“ Bloem- 
fontein Castle,” 17,800 tons, is scheduled to 
leave London on April 6th on her maiden voyage 
to South and East Africa, returning to d via 
the Suez Canal. She is a one-class ship, the first 
to be placed in commission by the Union-Castle 
Line, and will have accommodation for about 750 
passengers in one, two, three and four-berth rooms. 
The ‘ Bloemfontein Castle” will have one short 
streamlined funnel and one mast, and her lines are 
somewhat similar to the “Durban Castle” and 
“* Warwick Castle.” 


Miscellanea 

StanDARD Bronze Busues.—The Glacier Metal 
Company, Ltd., of Alperton, Wembley, Middx, has 
again extended the range of standard bearings it 
manufactures by the introduction of bronze 
bushes in 191 standard sizes from jin to 2}in 
bore, with varying lengths for each bore. These 
bushes are cast in lead bronze and are sup- 
plied completely machined to assembly tolerances 
with any of six standard designs of grooving for 
lubrication purposes. 

INTERNATIONAL EXCHANGE OF STUDENTS.— 
There has just been concluded in Helsinki the 
third annual conference of organisers of the Inter- 
national Association for the Exchange of Students 
for Technical Experience. Representatives from 
ten countries in Europe attended, and Mr. J. 
Newby, of Great Britain, was elected chairman of 
the conference. Arrangements were made for the 
interchange of 1700 students during the summer of 
1950, compared with 1236 in 1949. The U.S.A. 
and Germany were admitted to the Association 
and will interchange students this year. 

Mininc ENGINEERING Examinations.—The 
North of England Institute of Mining and Mechanical 
Engineers announces that the annual examinations 
for certificated studentship in mining and mecha- 


nical engi ing will be held at King’s College, 
Newoastle-upon-Tyne, on Thursday, April 20th, at 
10 a.m. It is pointed out that there is no entrance 
fee and no age limit for the examinations, which are 
open to all suitable applicants whether members 
of the Institute or not. Full particulars and appli- 
cation forms may be obtained from the Hon. 
Secretary of the Institute Board for Examinatioas, 
Neville Hall, Newcastle-upon-Tyne, 1. 


Brerrish Execrrope Cuassirication. — The 
second edition of the British Electrode Classification 
(covering manual arc welding electrodes for welding 
mild steels) has been prepared and issued by the 
are welding electrode section of BEAMA in collabora- 
tion with the Institute of Welding, London. Com- 
pared with the first edition (July, 1947), the second 
edition embodies no textual changes a; from the 
fact that the list of electrodes ted by the 
various manufacturers has been amended. Copies 
of the booklet (price 1s.) can be obtained from the 
British Electrical and Allied Manufacturers’ Asso- 
ciation, 36 and 38, Kingsway, London, W.C.2. 


Brrrisa Councit Courses.—The British Council 
to repeat in 1950 the course on “ New Hydro- 

ric Developments in the Highlands of Scot- 
land,” held last year. Some fifteen qualified engi- 
neers and regional planners from overseas whose 
work gives them a special interest in the develop- 
ment of hydro-electricity will spend the period 
from June 7th to 22nd inspecting hydro-electric 
schemes and visiting manufacturers of hydro- 
electric machinery. The British Council’s pro- 
gramme of courses for 1950, now being distributed 
in some sixty countries, includes forty-eight new 
courses to be held in more than twenty-four different 
centres in England, Scotland and Wales between 
March and November. The length of the courses 
a two or three weeks; more than 1000 
from overseas are expected to take part. 





CaBLE FoR BrisBaNneE RiveR Crossinc. — 
1000 yards of 0-25 square inch, three-core, 11kV, 
“H” type submarine cable manufactured by 
Crompton Parkinson, Ltd., was recently shipped to 
Brisbane on the ‘“‘ South Africa Star.” Designed 
with a special finish for under-river installation by 
the Brisbane City Council, the cable has protective 
coverings invulnerable to corrosion or attacks by 
termites, especially the teredo, common in Aus- 
tralian waters. Two layers of galvanised steel 
armour wire, waterproof compounds and tapes, 
impregnated hessian tapes, and a brass tape are 
applied over the 2-2in lead-covered cable, ing it 
3-5in overall, To meet the requirements of i : 
tion it was manufactured in two 500-yard lengths, 
each weighing 12 tons, so that extra large drums 
were needed. were made of 6in timber, are 
10ft in diameter, 5ft wide and weigh 2 tons 15 cwt. 
Around the flange of the drum there is an iron rim 
to facilitate the application of a brake during 
laying. We learn that during the past year more 
than a third of the paper-insulated mains cable 
manufactured at the Derby works of Crompton 
Parkinson, Ltd., has been exported. 


ILLUMINATING ENGINEERING SocieTY’s SUMMER 
MEETING aT Buxton, May, sci Ar ge roma 
Engineering Society announces that its next 
summer meeting will take place at Buxton from 
May 16th to 19th next. The papers include 
“* Floodlighting,” by R. O. Ackerley ; “ Lighting of 
Fibre and Fabric,” by H. Hewitt, a paper which 
should attract the interest of the textile industries ; 
“ Stage Lighting in the Post-War Theatre in Great 
Britain,” by L. G. Applebee ; and a paper by J. M. 
Waldram on “ Street Lighting,” which will take 
the form of a survey of current practice. In addition 
to the technical papers, two addresses are to be 
given: the opening address by Dr. L. A. Sayce, of 
the Light Division of the National Physical Labora- 
tory, who will be talking about “‘ Visual Deception,” 
and an address following the annual general meeting 
of the Society by Mr. Ivar Folcker, Chairman of the 
National Illumination Committee of Sweden and 
President of the Swedish I1.E.S., who will be talking 
about lighting in Sweden during the last ten years. 
Full details of the summer meeting may be obtained 
from the Secretary, The Illuminating Engineering 
Society, 32, Victoria Street, London, 8.W.1. 


N.LA.E. Open Days.—lIn response to numerous 
requests, the National Institute of Agricultural 
Engineering, which is now established in its per- 
manent headquarters at Wrest Park, Silsoe, 
Bedfordshire, has decided to hold open days from 
May 24th to 26th, inclusive. On these days the 
Institute will be open to inspection by manufac- 
turers, farmers and the general public. Unlike 
the open days held when the Institute was at 
Askham Bryan, it is not proposed to demonstrate 
the latest developments in agricultural machinery 
nor to show to farmers how to use machines, and to 
use them to their full capacity. As the N.I.A.E. is 
now one of the group of State-aided Institutes 
under the control of the Agricultural Research 
Council, this aspect of farm machinery is no longer 
one of its functions. Its activities are now confined 
to research and development in agricultural engi- 
neering, with a testing service to give manufac- 
turers and designers an unbiased opinion of their 
machines. The main purpose of the open days will 
therefore be to show the functions of the Institute, 
the procedure adopted in research, development and 
testing, and to show the type of results which can 
be expected from it. 


V.H.F. Rapro TELEPHONE LINK IN THE FaRogs. 
—aAlthough some of the Faroe Islands have been 
for many equipped with ordinary telephone 
networks, it is only during the past two or three 
weeks that there has been any v.h.f. radio tele- 
phonic communication between islands. V.h.f. 
radio equipment —— and manufactured by 
Marconi’s Wireless Telegraph Company, Ltd., has 
now been installed on Torshavn, Suderoy and 
Sandoy, linking the three mg eee systems of these 
islands. The link between Torshavn and Suderoy 
covers 32 miles, and a Marconi type “ H.16A ” v.h.f. 
transmitter/receiver is installed on the top of a 
mountain on each island. Both installations are 
powered by petrol-driven generators. At Sandoy, 
which is 10 miles from Torshavn, the equipment is 
installed in the telephone exchange. For the time 
being both these links are worked only at stated 
times ; continuous working is not possible owing 
to the necessity of having to work the installations 
from generator sets and batteries. It is hoped that 
the mains power supply of each island be laid 
on to the installations in the near future. The tele- 
phone systems of the islands are manual, but it is 
expected that Torshavn will soon have an automatic 


exchange. 
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Forthcoming Engagements 
Secretaries of Institutions, Societies, d&c., desirous of 
having notices of i 
to 


inserted in this column, are 


17) 
the necessary infi nara on, or 
before, the morning of the Monday of the preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

To-day, Feb. 10th.—NottrincHam Branou: G.E.C. 
Showroom, Stoney Street, Nottingham, ‘“ Lumens, 
Lamps and Lighting,” C. 8. Caunt,-7.30 p.m. 

To-day, Feb. 10th.—BristoL Branog : Grand Hotel, 
Broad Street, Bristol, “‘ Electric Arc Welding,” J. H. 
Paterson, 7.30 p.m. 

Tues., Feb. 14th—S.W. Lonpon Brancx: Compton 
Hall, Compton Road, Wimbledon, S8.W.19, “‘ Practical 
Problems with M.I. Cables,” G. EF. D. Redman, 8.15 


p.m. 
Wed., Feb. 15th—Coventry Brance: Tech. Coll., The 

Butts, ee A “The Use of Magnets in Iadustry 

To-day,” J. F. Cordwell, 7 p.m. MANCHESTER 

Branca : Engineers’ Club, Albert Square, Manchester, 

“Simple Vector Disgreme as Applied to Electrical 

Calculations,” J. W. Fall, 7.30 p.m. 

British Institution of Radio Engineers 

Wed., Feb. 15th.—N.E. Section: Neville Hall, Westgate 
Road, Newcastle-on-Tyne, “Single Sideband Systems 
Applied to Long-Range Wireless,” S. R. Rickman, 
6 p.m. 

Diesel Engine Users Association 

Thurs., Feb. 16th.—Caxton Hall, Westminster, 8.W.1, 

“ Operating Problems,” Informal Discussion, 2.30 p.m. 
Hull Chemical and Engineering Society 

Tues., Feb. 14th.—Church Iastitute, Albion Street, Hull, 

“* Pattern for Progress,” W. H. Bird, 7.30 p.m. 
Tluminating Engineering Society 

To-day, Feb. 10th—Btrmincuam CENTRE: Imperial 
Hotel, Temple Street, Birmingham, “ Lighting ih 
Mines : With Special Reference to Flameproof Equip- 
ment,” Forbes W. Sharpley, 6 p.m. 

Mon., Feb. 13th—Lzeps CentRE: Lightin 
Bureau, 24, Aire Street, Leeds, 1, “ Street 
Its Background,” E. J. Stewart, 6 p.m. 

Tues., Feb. 14th.—Lighting Service Bureau, 2, Savoy 
Hill, London, W.C.2, “‘The Dimming of Fluorescent 
Lamps and its Application to the Theatre,” J. W. 
Strange, 6 p.m. 

Wed., Feb. 15th.— Swansea Group: Y.M.C.A., Swansea, 
“Lighting for Sports and Games,” D. E. Beard, 
5.30 p.m. 

Thurs., Feb. 16th—Braprorp Group: Yorkshire 
Electricity Board, 45/53, Sunbridge Road, Bradford, 
“The Development of Plastics for Lighting,” P. H. 
Collins, 7.30 p.m. 

Incorporated Plant Engineers 

Tues., Feb. 14th.—E. Lancs Brancn: Engineers’ Club, 
Albert Square, Manchester, “ Industrial Insulation,” 
7.15 p.m.——DunpEE Branco: Mathers Hotel, 
Dundee, Film, “‘ Wheels Behind Wheels,” 7.30 p.m. 

Wed., Feb. 15th—WeEstTeRN Branco: Grand Hotel, 
Bristol, “‘ Choice, Operation and Maintenance of Elec- 
tric Motors,” J. Mitchell, 7.15 p.m.—Lonpon 
Brance: Royal Society of Arts, John Adam Street, 
Adelphi, W.C.2, “Colour and Illumination in 
Industry,” K. R. Gibbons, 7 p.m. 

Thurs., Feb. 16th—LIveRPOOoL aND NorTH WALES 
Brancx: Radiant House, Bold Street, Live: 1, 
“The Metallurgist and the Plant Engineer,” F. 
Latimer, 7 p.m. 

Institute of Industrial Supervisors 

Tues., Feb. 14th——Dupitey anp District SEcrIon : 
Tech. Coll., Dudley, Iadustrial Film Show, “ Steel,” 
“* Industrial Handling,” and “‘ Accidents Will Happen,” 
7.30 p.m. 

Fri., Feb. 17th —WEDNESBURY AND Dartaston SEc- 
tion: Works Canteen, Charles Richards and Sons, 
Ltd., Darlaston, ‘‘ English Usage and Expression,” 
B. Latham, 7.30 p.m. 

Institute of Marine Engineers 

Mon., Feb. 13th.—King’s College, Strand, London, 
W.C.2, “ The Future of Steam for Marine Propulsion,” 
W. Gregson, 5.30 p.m. 

Tues., Feb. 14th.—85, Minories, E.C.3, “‘ Diesel Engine 
Propulsion of Cargo Liners,”’ A. G. Arnold, 5.30 p.m, 
— Gravesend Tech. Institute, Gravesend, ‘‘ Modern 
Inspection Technique,” R. Berridge, 7 p.m. 

Institute of Metals 

- Mon., Feb. 13th.—Scorrtisn Locat Secrion : Institution 
of Engineers and Shipbuilders in Scotland, 39, Elmbank 
Crescent, Glasgow, “The Fabrication of Nickel 
Alloys,” E. J. Bradbury, 6.30 2. 

Tues., Feb. 14th—S. Watzs caL SECTION: Uni- 
versity College, Singleton Park, Swansea, Annual 
General Meeting, “Technical Journalism and the 
Metallurgist,” L. G. Beresford, 6.30 p.m. 

Institute of Navigation 

Fri.,Feb. 17th.—Royal Geographical Society, 1, Kensing- 
ton Gore, 8.W.7, “‘ Air T: ¢ Control,” a Symposium 
of Papers, 4 p.m. 

Institute of Petroleum 

Wed., Feb. 15th.—Stantow Brancu: Grosvenor Hotel, 
Chester, “ Production and Purification of Low Mole- 
cular Weight Olefines,” H. Steiner, 7.15 p.m. 

Institute of Road Transport Engineers 

Thurs., Feb. 16th—N.E. Centre: Hotel Metropole, 
Leeds, Open Meeting of Questions and Answers, — 
——Lonpon CENTRE: Royal Society of Arts, John 
Adam Street, Adelphi, W.C.2, ‘“‘ Modern Automobile 
Transmissions,” F. J. Everest, 6.30 p.m. 

Institute of Transport 

Mon., Feb. 13th.—Jarvia Hali, 66, Portland Place, W.1, 

Brancker Mernorial Lecture, D. C. T. Bennett, 5.45 p.m, 


Service 
ighting: 
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Institution of Chemical Engineers 

Tues., Feb. 14th.—Geological Society, Burlington House, 
Piccadilly, W.1, ‘Conference on Formation and 
Properties of Gas Bubbles,” 5.30 p.m. 

Sat., Feb. 18th.—College of Technolo 
“A Survey of Present-Day Pumping 
Ghemical Industry,” N. Tetlow, 3 p.m. 

Institution of Civil Engineers 

Tues., Feb. 14th—Great George Street, Westminster, 
8.W.1, “Welded Bridges,” R. G. Braithwaite and 
D. J. Davies, 5.30 p.m. 

Wed., Feb. 15th.—N.W. Association: 9, The Temple, 
24, Dale Street, Liverpool, “‘ Modern Crushed Stone 
Quarrying Practice,” J. R. Shennan, 6 p.m.—— 
MrpLanps AssocraTIOn: The College, Loughborough, 
“Land Reclamation near Wainfleet,” G. E. E. Buch- 
ner, 7 p.m. 

Thurs., 16th.—N.W. AssoctaTion: Engineers’ 
Club, Albert Sq » Manchester, ‘‘ Foundation 
Problems,” E. Morton, 6.30 p.m. 


, Manchester, 
ractice in the 





Institution of Electrical Engineers 

Sat., Feb. 11th.—Yorkshire Electricity Board Offices, 
Ferensway, Hull, “‘The Historical Development of 
ryt Induction Type Energy Meter,” C. Adamson, 
2. .m. 

Mon., Web. 13th.—Savoy Place, Victoria Embankment, 
W.C.2, Discussion on “‘Iaterference Suppression,” 
opened by E. M. Lee, 5.30 p.m. 

T'ues., Feb. 14th.—Soortish CentRE: Institution of 
Eagineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, C.2, ‘“‘Generation and Flow of Harmonics 
in Transmission Systems,” 8. Whitehead and W. G. 
Radley, 7 p.m. 

Wed., Feb. 15th—Rapio Sscrion: Savoy Place, 
Victoria Embankment, W.C.2, ‘‘ Ground-Wave Pro- 
pognion Over an Inhomogeneous Smooth Earth : 

rimental Evidence and Practical Implications,” 
G. Millington and G. A. Isted, 5.30 p.m.——Scorrisu 
CenTRE: Heriot-Watt College, Edinburgh, ‘‘ Genera- 
tion and Flow of Harmonics in Transmission Systems,” 
S. Whitehead and W. G. Radley, 7 p.m. 

Sat., Feb. 18th.—Norts Mipianp StrupEents’ SECTION : 
Tech. School, Bradford, Short Talk followed by visit to 
the Electron-Microscope, 2.30 p.m. 

Mon., Feb. 20th.—Lonpon Stupsents’ Section: Savoy 
Place, Victoria Embankment, W.C.2, Address by the 
President, E. B. Moullin, 7 p.m. 

Institution of Heating and Ventilating Engineers 

Wed., Feb. 15th—LoNDON anpD District ASSOCIATE 
MEMBERS’ AND GrapvuaTes’ Section: ‘Town Hall, 
Holborn, W.C.1, “Solid Fuel Handling Plants,” 
R. B. Page, 6.30 p.m. 

Institution of Mechanical Engineers 

Sat., Feb. 11th—N.W. Brancn GrapvatTes’ SECTION : 
Engineers’ Club, Albert Square, Manchester, Annual 
Luncheon, “ Blue Riband Ships and their Machinery,” 
W. J. Kearton, | p-m. 

Tues., Feb. 14th.—N.E. Branca GrapvuaTes’ SECTION : 
Neville Hall, Newcastle-upon-Tyne, ‘An Expedition 
to Iceland by King’s College Geographical Society, 
1949,” P. B. Stewartson, 6.30 p.m. . Wales 
Branco: Mackworth Hote!, Swansea, ‘Some Con- 
siderations in the Provision and Operation of an 
Overseas Mail Service,” James Gray, 6 p.m. AUTO- 
MOBILE Division: Storey’s Gate, St. James’s Park, 
8.W.1, “Some Factors in Governing the Performance 
of Crankcase Lubricating Oils,” A. Towle, 5.30 p.m. 

Wed., Feb. 15th—SoutHeERN Brancu: Transport 
Equipment (Thornycroft), Ltd., Basingstoke, ‘‘ World 
Euergy Resources and their Utilisation,” A. Parker, 
7.30 p.m—N.E., A.D. CENTRE: University 
Chemistry Lecture Theatre, Leeds, Annual General 
Meeting, 7.30 p.m. 

Thurs., Feb. 16th—Miptanp Brancu: James Watt 
Memorial Iastitute,Great Charles Street, Birmingham, 
Address by Chairman on ‘“ Air Compressors,”’ 6 p.m. 
——WEsTERN A.D. CENTRE: Royal Hotel, Bristol, 
Annual General Meeting, Address by the Chairman, 
E. A. Watson, 6.45 p.m. 

Fri., Feb. 1ith.—Storey’s Gate, St. James’s Park, S.W.1, 
“ Simplification Creates New Probiems for Top- 
Management,” H. E, Merritt, 5.30 p.m. 

Sat., Feb. 18th.—Storey’s Gate, St. James’s Park, 8.W.J, 
““Combustion in Diesel Engines,” Sir Harry R. 
Ricardo, 3 p.m. 

Mon., Feb. 20th.—MtptanD Branch GRADUATES’ SEC- 
tion: James Watt Memorial Institute, Great Charles 
Street, Birmingham, Address by Chairman, 7 p.m. 
Degsy A.D. Centre: Midland Hotel, Derby, Annual 
General Meeting, ‘‘ Fuel Anti-Knock Requirements for 
Automobile Engines,” C. G. Williams, 7.15 p.m. 
Scorrish A.D. Centre: Institution of Engineers and 
Shipbuilders, 39, Elmbank Crescent, Glasgow, C.2, 
Annual General Meeting, ‘“‘ Piston Assemblies for 
Road Transport Oil Engines,” J. L. Hepworth, 
7.30 p.m. 


Institution of Mining and Metallurgy 

Thurs., Feb. 16th.—Geological Society, Burlington House, 
W.1, “The Determination of the Mass Concentration 
of Air-borne Dusts : An oo a for the Sublimation 
of Volatile Filter Bases,’ P. F. Holt ; ‘‘ Heavy Metals 
in Natural Waters as a Guide to Ore: A Preliminary 
Investigation in West Africa,” J. 8S. Webb and A. P. 
Millman : “ Grade Control,” G. F. Mortimer, 5 p.m. 

Institution of Production Engineers 

To-day, Feb. 10th.—Coventry Secrion: Geisha Cafe, 
Hertford Street, Coventry, “‘Modern De nts 
in Measurement, including Screw Threads,” W. H. 
Foster, 7 p.m.——-WeEsTEEN Sxcorion: Wheatstone 
Hall, Brunswick Road, Gloucester, ‘‘ Electronics in 
Iadustry,” L. G. Ward, 7.30 p.m. 

Mon., Feb. 13th.—SHEFFIELD deoron : Royal Victoria 
Station Hotel, Sheffield, “Ball and Roller Bearing 
Manufacture,” R. K. Allan, 6.30 p.m. 

Tues., Feb. 14th.—BtemineaaM GRADUATE SECTION: 
James Watt Memorial Iuastitute, Great Charles Street, 
Birmingham, “ Brains Trust,” 7 p.m.——DUNDEE 
Szotion : Mathers Hotel, Whitehall t, Dundee, 
“ Air-Operated Fixtures,” C. M. P. Willcox, 7.15 p.m, 


Feb, 10, ig 


Wed,, Feb. 15th.—BrrmMincuaM SECTION: Jameg 
Memorial Institute, Great Charles Street, Birmi 
“ Automatic Bar Machines and their Appuiication: 
the User’s Point of View,” A. W. Nye, 7 p, 
Eprxsores Section: North British Station 
Edinburgh, ‘‘ Air-Operated Fixtures,” N. P, W 
7.30 p.m.——LiverPoo. Szorion: Radiant Hy 
Bold Street, Liverpool, ‘‘ Costing as an Aid to } 
ment,” H. H. Norcross, 7.15 p.m.—lLg 
GrapuaTE SEcTION: Visit to the Glacier Mota] ¢ 
pany, Ltd., Alperton, Wembley, Middlesex, 2.39 
-———LvutTon agg ya eo : oo Hal, 

** Photogray in Industry,” G. A. Jones, 7.30 pm 
_Swaeteen Section: Grand Hotel, 

“‘ Activities of the Production Engineering Re 
Association,” D. F. Galloway, 7.15 p.m, 

Thurs., Feb. 16th.—Gutascow SEcTION: Institutig 
Engineers and Shipbuilders, 39, Elmbank Creseaut, 
Glasgow, C.2, ‘‘ Precision Casting,” F. H. Hudson, 
7.30 p.m.——WOLVERHAMPTON GRrapDUaTE §S ; 
Tech. Coll., Dudley, ‘ Resistance Welding,” ¢, : 
Slade, 7.10 p.m.——Lonpon Sxotion: Royal Empire 
Society, Northumberland Avenue, W.C.2, “ 
Organisation for Large-Scale Research and Develop 
ment of Aircraft Eagines,” J. 8S. Paget, 7 pin, 

Fri., Feb. 17th.—Lonpon GRADUATE SECTION : 36, uy 
man Square, W.1, “* Valid I icentives,” E. ©. Com 
England, 7.15 p.m.——N.E. Grapvuate Se 
Neville Hall, Westgate Road, Newoastle-upon-Tyg, 
Film Show, “ Through the Mill,” “The Tube Age 
and “ Pluto Job 99,” 7 p.m. i 

Sat., Feb. 18th.—YorksHire GRADUATE Sxotiog; 
Great Northern Station Hotel, Leeds, 1, “ Photo. 
Elasticity for E gineers,” J. Ward, 2.30 p.m. 

Mon., Feb. 20th.—Dexsy Sus-Section : School of Art, 
Green Lane, Derby, “‘ Arc Welding,” 7 .1n.— NB, 
Section: Neville Hall, Westgate Road, Newcastle. 
upon-Tyne, “The Human Factor in Productivity,” 
Elliot Jacques, 7 p.m. ‘ 

Junior Institution of Engineers : 

To-day, Feb. 10th.—39, Victoria Street, Westminster, 
S.W.1, “Plaster of Paris in Engineering,” Stanley 
L. Lyons, 6.30 p.m, ; 

Fri, Feb. 17th.—39, Victoria Street, Westminster, 
8.W.1, “ Standardisation,” L. H. A. Carr, 6.30 p.m, — 

Sat., Feb. 18th—N.W. Seorion: Manchester Geo. 
graphical Society, 16, St..Mary’s Parsonage, Man- 
chester, ‘“E igineering Applications of Rubber,” 
W. Holland Bowyer, 7.30 p.m. 

Liverpool Engineering Society 

Wed., Feb. 15th.—24, Dale Street, Live 
Crushed Stone Quarrying Practice,” J. 
6 p.m. 





1, “* Modern 
R. Shennan, 


Manchester Association of Engineers 

To-day, Feb. 10th.—Engineers’ Club, Albert Square, 
Manchester, “ Boiler Feedwater Treatment for Low 
or Medium Pressures, with Special Reference to High- 
Pressure Boilers,” P. Hamer, 6.45 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, Feb. 10th.—Mining Institute, Newcastle-upone 
Tyne, 1, “ Diesel Engine Crankcase Safety Precau 
tions,” C. C. Pounder, 6.15 p.m, 

Reinforced Concrete Association 

Wed., Feb. 15th.—Iastitution of Structural Engineers, 
1l, Upper Belgrave Street, S.W.1, ‘Colour and 
Texture in Concrete Surfaces,” J. G. Wilson, 6 p.m. 

Sheffield Society of Engineers and Metallurgists 

Mon., Feb. 20th.—Royal Victoria Station Hotel, Sheffield, 
“The Automatic Control of Open-Hearth Furnaces,” 
T. Land, 6.15 p.m. 

Society of Chemical Industry 

Thurs., Feb. 16th.—lIastitution of Structural Engines 
11, Upper Belgrave Street, 8.W.1, “The Charac- 
teristics and Applications of Mixtures of Portland and 
High-Alumina Cements,” T. D. Robson, 6 p.m. 

Stephenson Locomotive Society 

Sat., Feb. 11th.—N.E. Centre: Chemical Industry Club, 
Lovaine Place, Newecastle-on-Tyne, Area Annual 
General Meeting, 2.30 p.m.——Soortisn CENTRE; 
Heriot-Watt lege, Edinburgh, 1, “ Highland Rail- 
way Rolling Stock,” D. L. G. Hunter, 3 p.m. 

Stoke-on-Trent Association of Engineers 

Wed., Feb. 15th.—Midlands Electricity Board, Back 
Glebe Street, Stoke, ‘‘ Nitralloy Steels and the Nitrid- 
ing Process,’ R. W. Allott, 7 p.m. 





Contracts 


Durine the past month the British Electricity 
Authority has placed contracts for power station, 
switching and transforming station and transmis- 
sion equipment amounting in the aggregate to 
£1,807,294. The principal contracts include : Batter- 
sea ‘‘ B” generating station, 3300V auxiliary switch- 
gear (Ferguson Pailin, Ltd.), Barking generating 
station, coal-handling, storing and reclaiming plant 
(General Electric Company, Ltd.), Brunswick 
Wharf generating station, foundations and civil 
engineering work for second half of station (Peter 
Lind and Co., Ltd.), Littlebrook ‘‘C” generating 
station, Kent, ash and dust-handling plant (Bab- 
cock and Wilcox, Ltd.), and auxiliary switchgear. 
and accessories (British Thomson-Houston Com-, 
pany, Ltd.), Keadby generating station, York- 
shire, ash and dust-handling plant (Babcock and 
Wilcox, Ltd.), Thornhill generating station, Dews> 
bury, Yorkshire, main auxiliary and multicore 
cables and accessories (British Insulated Calenders _ 
Cables, Ltd.), Rugby substation, 132kV, 2500MVA 
swite (British Thomson-Houston Company, 
Ltd.), and Slough substation, 132kV, 2500MVA 
switchgear (A. Reyrolle and Co., Ltd.). 





